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Dean Sackett’s Formula 


ECAUSE of his long service in the cause of engineer- 
ing education and his more recent studies as chair- 
man of the Committee on Student Selection and Guidance 
of the Engineers’ Council for Professional Development, 
whatever Dean Robert L. Sackett has to say about the 
important subject to which his committee is directing 
its efforts should be attended with more than casual 
interest. 

In a recent memorandum entitled ‘‘Chance and Choice 
in Engineering,’’ Dean Sackett called attention to the 
fact that whereas the engineer makes it his business to 
eliminate chance from his work in so far as the applica- 
tion of science will permit, boys of preparatory-school 
age are taking a chance by choosing an engineering- 
college course without knowing all the facts necessary 
for sound judgment. Hence, he argues, schools, col- 
leges, and the engineering profession should be con- 
cerned with reducing the chance of failure in this choice 
by a cooperative effort to help boys understand the 
foundations upon which a sound choice may be made. 

He asks the question, What does engineering education 
ask of a prospective student? His answers to this question 
are as follows: 

A definite liking for, and ability in, mathematics, par- 
ticularly in solving problems. 

A scientific curiosity and a deep desire to know why 
and how force, electricity, heat, and chemicals act and 
react as they do. 

An interest in drawing, doing things, making things, 
seeing through them, understanding mechanical, elec- 
trical, and other devices, an ability to see in three dimen- 
sions or visualization. This latter valuable aptitude is 
called by various fancy names, such as “‘imagination,”’ 
“creative imagination,”’ seeing ‘‘spatial relations,’ “‘see- 
ing things with eyes shut.”’ 

Character, courage, a genuine ambition, supported by 
dogged determination, and many other qualities are 
either necessary or helpful. 

The boy who masters an engineering education has 
proved that he has capabilities for achievement not only 
in engineering but in other fields as well, as is attested by 
the careers of many successful men. 

If an engineer is concerned that his profession should 
taise its standards, then he may give ripe counsel so that 
able boys with the desirable interests will feel encour- 
aged to apply for admission to an engineering college. 
Those who are attracted by the spectacular and romantic 


should understand the nature of the severe discipline 
ahead of them and make their decision with their eyes 
open to the realities. 

So much for the boy. What can the practicing engineer 
do about it? Dean Sackett’s answer to this question has 
frequently been given in these pages: He can offer his 
services, individually or through the local section of his 
engineering society, to the persons in his community, 
the high-school principals and the boys themselves, who 
are most concerned with the practical phases of guidance. 
Dean Sackett’s formula, faithfully followed, will build a 
better engineering profession for the future, and attack 
one more element of chance in men’s lives. 


Misapplied Science 


ORD WEIR, honorary member of The American So- 
ciety of Mechanical Engineers, in an address wel- 
coming delegates to the International Engineering Con- 
gress at Glasgow, had some things to say about misapplied 
science that should concern not only the engineer but 
the layman. Quoting the well-known definition of 
engineering which lays stress on the use of the forces of 
nature for the benefit of mankind, the distinguished 
president of the congress reminded his hearers that too 
frequently, and particularly at the present moment, en- 
gineering skill and energy were being deflected from that 
purpose and were being applied to the destruction of 
our civilization. 

Due to the manner in which the developments in 
technology affect the social life of our time, the engineer 
is becoming more and more involved in political and 
economic problems. While the engineer does not con- 
sider it to be his function to solve the problems his ac- 
tivities have placed before the world, and while few are 
rash enough to suggest that engineers would be more 
competent than others in working out the solutions, the 
engineer does employ a method of thought, as Lord 
Weir was at pains to point out, that might be used 
with advantage by those whose duty it is to lead the 
world through political and economic dangers. 

This point of view has been frequently urged in this 
journal by a long list of engineers who have given 
thought to the problem of world peace and economic 
stability. The outlook at the present moment is dis- 
couraging. What industrial prosperity the world ap- 
pears to enjoy depends largely for the moment on prepara- 
tion for defense or for war. Great resources in human 
effort and material wealth are being diverted to these 
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ends, and while the ultimate result may be the salvation 
of civilization, if our leaders are successful to this end, 
the real desires of millions of persons for peace and se- 
curity are held in suspense. 

An international engineering congress, as Lord Weir 
showed, was a kind of triumph over an outworn na- 
tionalism, and although the world is suffering from a 
political and economic misapplication of science at the 
present time, he was a great believer in the engineer's 
method of attacking problems and in the virtues of 
analytical thinking. It may not be too much to hope 
that the age of reason, which should supplant the pres- 
ent age of nationalism and economic chaos, may find 
its surest footings in these nontechnical contributions 
that engineering is competent to make. 


Publicity for Engineering 


UBLICITY for engineering, science, and technology 

is being increasingly urged and practiced. Hardly a 
meeting of engineers takes place without the mention of 
the desirability of publicizing the profession, its ideals, 
and its accomplishments. Industrialists similarly pat- 
tern their discussions and their practices. The corpora- 
tion report, addressed to stockholders, employees, and 
the public, in terms offering a friendly understanding of 
mutual problems and interests, is becoming more fre- 
quent and popular. 

Pamphleteering both by corporations and by trade as- 
sociations has put in an appearance. Led by the late 
Edwin E. Slosson, the chemists made the nation con- 
scious of their work and its significance so that science 
is now first-page news in the larger newspapers and 
Sunday supplements. Medicine has contributed its 
share to a rising popular thirst for draughts from the foun- 
tain of knowledge. The radio and the motion picture 
are approved vehicles for carrying developments in 
science and industry to the public. Thus is science 
spread by mechanisms of its own devising. 

Between publicity and propaganda the difference is 
frequently vague. What is publicity to one man is likely 
to be offensive propaganda to another. The nonpartisan 
finds it hard to make an intelligent distinction, but he 
has his suspicions. There has even been organized a 
group in New York whose purpose is to teach how this 
distinction may be recognized, a sieve for facts and truth, 
as it were, which rejects “‘propaganda.’’ The problem 
is a real one, as those who seek to embark upon a cam- 
paign of publicity must realize. 

When it comes to publicity for industry and engineer- 
ing, some delicate questions are involved. It cannot be 
assumed, as the politician is said to assume, that bad 
publicity is better than none at all. Politicians are indi- 
viduals and their days are few. Industry and engineering 
are important factors in the social structure. Good pub- 
licity can aid them and the public they serve. Bad 
publicity, popularly known as “‘propaganda,’’ can only 
aid by uncovering their weaknesses. 

Because truth usually prevails eventually, those who 
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are responsible for publicity on matters relating to in- 
dustry and engineering should adopt an objective and 
realistic approach to their work. It is possible, as 
Robert Potter, of Scéence Service, pointed out at the Phila- 
delphia forum of the American Engineering Council, to 
lead the public to expect the impossible, or the improba- 
ble. Pulling rabbits out of hats should be left for 
magicians. On the other hand, the glib traducers of 
engineering and industry should be exposed. Although 
time will deal with them, man's days are few, and hos- 
tility to technology, a vital motivating force in modern 
society, may retard development and result in unnecessary 
hardship to many persons. 

So let’s have frank and honest discussion of the place 
of industry and engineering, and truthful publicity on 
their objectives and value. Let us applaud the good 
efforts and condemn the bad. Let us place our case be- 
fore the public with the facts on which sound judgments 
can be based, and rely upon good sense and intelligence 
to guide them. 


Influence of Technology 


AKING a plea for a fresh point of view with re- 

spect to history, H. G. Wells, in an address before 
the League of Nations Union International Teachers’ 
Conference on April 24, chose as his subject ““The Poison 
Called History,’ and suggested that instead of glorifying 
nationalism, dynasties, and military exploits, attention 
be given to the influence of more civilizing factors, such 
for example, as metallurgy. For, as he said: ‘‘Up to the 
present day the irons, the steels, direct and rule and 
change life as no Alexanders. . . .have ever done.”’ 

This the engineer is prepared to admit; for he finds it 
his especial function to carry on the age-long develop- 
ments of technology and hence he realizes more particu- 
larly than others, perhaps, the extraordinary powers 
man derives from even extremely subtle changes in the 
characteristics of materials. And when, to the single 
field of metallurgy are added the countless departments of 
applied science upon which engineering is based, and 
when some of the more obvious influences are even 
casually assessed, the effect is startling. 

Yet even engineers are likely to give insufficient heed 
to the tasks of clarifying in their own minds what tech- 
nology has accomplished and of persuading laymen to 
approach the study of history from the angle suggested 
by Mr. Wells. Fortunately, Mr. Wells is not the first 
to have urged attention to this phase of the interpreta- 
tion of history. Increasing numbers of persons and 
groups are actively engaged in it. The series of lectures 
by Prof. D. C. Jackson, now appearing in MecHANIcaL 
ENGINEERING, should do much for engineers in assisting 
them to a broad interpretation of the effects of engineet- 
ing or human living. Interest in these lectures should 
extend beyond the little group of engineers to whom 
they may first appeal. They should be passed on to 
others, to laymen, and particularly to youths who are 
contemplating engineering as a Career. 
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Contributions of METALLURGY 
to ENGINEERING PROGRESS 


By W. R. BARCLAY* 


THE MOND NICKEL COMPANY, LTD., LONDON, ENGLAND 


MAGINE it is the ambition of most lecturers, invited as I 

am today to address a great Society such as yours, to con- 

tribute something new to our knowledge of engineering and 
its allied arts. I wish, however, at the outset of this address to 
disclaim any such ambition. I recall a remark of one of our 
greatest English physicists, Sir J. J. Thompson of Cambridge, 
to the effect that “‘the most important function of lectures to 
students is to arouse interest rather than to impart information, 
to make the hearers so interested that they will get the informa- 
tion for themselves.’’ I believe that you will appreciate the 
compliment implied in applying this quotation to you, for I 
feel strongly that no true engineer, or indeed metallurgist, ever 
ceases to be a student, no matter what his age, or what emi- 
nence he may have attained in his profession. 

It is with this thought in mind that I have chosen my sub- 
ject today. I have for many years endeavored, within the 
limits of my opportunities, to bring together the engineer and 
the metallurgist, and to emphasize the community of interests 
which should exist between them. The Institute of Metals in 
Great Britain, whose Chair I have recently vacated, has always 
had this as one of its fundamental aims, and was indeed founded 
by engineers and metallurgists. Its first president was Sir 
William White, who was at that time our foremost British 
marine engineer, and since his day our presidents have included 
such men as Sir Henry Oram, Sir George Goodwin, each of 
whom held the position of Chief Engineer to the British Navy, 
and Sir George Beilby and Sir John Dewrance, who were essen- 
tially engineers rather than metallurgists. I cannot speak too 
enthusiastically of the influence that this close association of 
eminent engineers with my own profession has had in raising 
the status and extending the influence of that Institute. It is 
not only in connection with the Institute of Metals, however, 
but in my own general contact with industry, both in Europe 
and to some limited extent in your own country, that I have 
become more and more impressed with the need for the closest 
possible cooperation between our two professions, and par- 
ticularly with the need for appreciation of the work that mem- 
bers of each are doing to help the other. I have, moreover, 
another reason for bringing this subject before you just now. 
lam convinced that from time to time it is vitally important to 
a true perspective of human progress in all its branches, and 
certainly a salutary corrective of undue optimism and pessimism 
to endeavor to carry the mind back over certain periods in the 
advance of technical knowledge, and form some kind of broad 
estimate of what has been accomplished in the application of 
science to industry in the fields with which we, as individuals 
or groups, may for the time being be concerned. We cannot 
without some appreciable mental effort realize what our fore- 


‘The Fourth Calvin W. Rice Memorial Lecture delivered at the 
Semi-Annual Meeting, St. Louis, Mo., June 20-23, 1938, of Tue 
American Society or Mecunicaat Encineers. The first part only 
of this lecture is being published in this issue. It will be concluded 
in the September issue. 

* Immediate Past-President, Institute of Metals, London, England. 


runners have done for us. The young engineer or metallurgist 
entering industry today has, quite naturally, a tendency to take 
the present position for granted and to regard the attainments 
of the generation immediately preceding his as normal and per- 
haps even commonplace. If such a one could be suddenly trans- 
ported, even if only for a week, to a quarter of a century ago, 
and be compelled to work with the materials then available and 
within the limitations of knowledge then attained, he would, 
on his return to present-day life, have a very much greater 
appreciation of what had been accomplished before he arrived 
on the scene, and, what is even more important, a far more 
acute sense of its inherent value to his profession. 

We naturally tend to take things for granted, and today, the 
engineer who is faced, for example, with a corrosion problem, 
immediately thinks of such materials, readily placed at his dis- 
posal by the metallurgist, as the 8-18 per cent austenitic stain- 
less steels or some of the nonferrous nickel-chromium or nickel- 
copper alloys, and he has almost automatically at hand a vast 
amount of data, worked out with close accuracy and minute 
detail, on the properties of these alloys. Such materials have 
entered into his everyday language. It is not easy for him to 
realize that had he had to face this problem, say in 1900 instead 
of in 1938, it would have taken on a vastly more difficult com- 
plexion. 

The endeavor to make such reviews of the past and to enter 
into such a realization of the present has, I think, many advan- 
tages in the training and development of individual members 
of our respective professions, and not the least of these is the 
increased sense of responsibility which results from such a 
review. The accomplishments of the past are a legacy of in- 
estimable worth, but that worth and value cannot be realized 
unless the fullest possible advantage be taken of them, to do 
which requires not only knowledge but a sympathetic appre- 
ciation of their aims, the labor expended, and the fundamental 
results which have been achieved. 

It is obvious from this introductory statement of my case 
that I have undertaken an almost impossible task, for even if I 
limit my review to the period of my own industrial life (which 
I certainly intend to do), I should occupy far too much of your 
time and attention and even then succeed only in giving you 
what would amount to nothing more than a bare list of new or 
improved engineering metals and alloys. 

I propose, therefore, to indulge in a general summary of the 
subject rather than in details, bearing in mind Sir J. J. Thomp- 
son's remarks already referred to, and endeavor by ‘“‘arousing 
your interest, to send you in search of detailed information.’ 

It will be necessary, in order to systematize my address, to 
place definite chronological limits on it, and you will, I hope, 
allow me to make this selection on a personal basis, dealing 
exclusively with developments within my own experience. 

But first | would remark that in any review of progress in the 
science and art of metallurgy, and particularly in the develop- 
ment of new and improved products, account must be taken of 
the profound influence of fundamental scientific research. In 
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the contribution of metallurgy to engineering, this factor has 
been particularly evident since the opening of the present 
century. 

I am indebted to Prof. R. S. Hutton (1) of the University of 
Cambridge for Table 1 of this lecture, illustrating what he 
terms. “Some milestones in the advance of physical metal- 


TABLE 1 MILESTONES IN THE ADVANCE OF PHYSICAL 
METALLURGY 


1864 Microscopic Study of Metals (CH. C. Sorby) 
1867 Electrical Conductivity and Constitution (A. Matthiessen) 
1884 Eutectics (F. Guthrie) 
1885 Modern Microscopic Study of Metals (F. Osmond and J. 
Werth) 
1887 Thermoelectric Pyrometry (H. Le Chatelier) 
1888-1891 Electric Resistance Pyrometry (H. L. Callendar, E. H. 
Griffiths, C. T. Heycock, and F. H. Neville) 
1891-1921 Alloys Research, Institution of Mechanical Engineers 
1893-1900 French Commission des Alliages 
1892 Laboratory Electric Resistance Furnaces—Pt 1892, Ni 
1899, NiCr 1908, W and Mo 1911 
1899 Slip Bands (Ewing and Rosenhain) 
1900 Phase Rule Application (H. Backhuis Roozeboom) 
1gor Quenching of Alloys (C. T. Heycock and F. H. Neville) 
1903 Gérttingen Researches (G. Tammann) 
1903 Beilby Layer (Sir George Beilby) 
1911 Corrosion Research, Institute of Metals (G. D. Bengough) 
1912 X-Ray Diffraction (Laue and W. H. and W. L. Bragg) 
1918-1921 Single Crystals (J. Czochralski and H. C. H. Carpenter and 
C. F. Elam) 
1919 Precipitation Hardening (Wilm. 1911) 
1921 X-Ray Studies of Alloy Structure (A. Westgren) 
1922 Creep at High Temperatures (J. H. S. Dickenson and Na- 
tional Physical Laboratory) 
1923 Superlattices (Bain) (Borelius, Johansson and Linde, 1928) 
1923 Anodic Oxidation of Aluminium (G. D. Bengough and 
J. M. Stuart) 
1923 Corrosion and Passivity (U. R. Evans) 
1924 Modern Development of Study of Electrodeposition (Re- 
search Department, Woolwich) 
1926 Electronic Structure of Alloys (W. Hume-Rothery ) 
1927 Modern Quantitative-Spectroscopic Analysis 
1928 Electron Diffraction (G. P. Thomson) 
1933 Electron Microscope (E. Briiche) 
1934 we Theoretical Explanations (W. L. Bragg and 
J. Williams) 
1934 Theory of Alloy Phases (CH. Jones) 


lurgy."’ This table, although not by any means complete, 
vividly illustrates the point I wish to bring out here. 

Time will not permit me to attempt to show you how di- 
rectly some of these ‘‘milestones’’ have influenced practical de- 
velopments in industrial metallurgy, but I would especially 
draw your attention to the vital importance of such discoveries 
as those relating to the microscopic study of metals, thermo- 
electric pyrometry, precipitation hardening, high-temperature 
and creep properties, as well as many others affecting not only 
the development of new alloys but the improvement of existing 
ones, and the adaptation of these materials to the special re- 
quirements of modern engineering. Indeed, it is not too much 
to say that every advance noted in the following review fur- 
a nishes a more or less striking example of the intimate relation- 
ship of fundamental research to modern industry. 


ALLOY STEELS 


As I look back, I realize that the greatest metallurgical ad- 
vance impressed on my mind as a young student was the intro- 
duction of alloy steels, and although my own work has been 
almost entirely in the field of nonferrous metals, I hope you 
will allow me in the first place to spend just a short time in 


* Numbers in parentheses refer to the Bibliography at the end of the 
lecture. 
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outlining some of the really spectacular accomplishments of 
metallurgy in the ferrous field. 

I began the study of metallurgy in 1893, only a very few years 
after the epoch-making work of Riley (2) on nickel steels was 
published, and I have a vivid recollection of the revolutionary 
effect of this work, not only in regard to its industrial applica- 
tions, but also as affecting the mental outlook of the metallur- 
gists of that day. It is of interest to point out that although 
alloy steels since that day have undergone noteworthy develop- 
ments, the nickel steels still remain the most widely used of all 
groups, and attract immediate attention for their very valuable 
engineering properties. 

The addition of nickel to plain carbon steels not only im- 
proves the mechanical strength of the steel but greatly facili- 
tates heat-treatment, and the production of uniform and re- 
liable properties. The compositions in general use vary from 
a nickel content of 1 or 1.5 per cent to 6 per cent, and within 
these ranges of composition maximum stress values up to 
150,000 Ib per sq in. or even higher can be obtained. Table 2 


TABLE 2 COMPARISON OF THE PHYSICAL PROPERTIES OF 
0.3 PER CENT PLAIN CARBON STEEL WITH TWO 3 PER CENT 
NICKEL STEELS 


0.3 per cent 3 per cent nickel 
carbon steel steels 
Physical property (a) Steel (6) — Steel (c) 
Elastic limit, lb per sqin......... 58,464 61,824 85,344 
Yield point, Ib per sq in.......... 63,392 77,056 101,696 
Maximum stress, lb per sq in..... 94,528 96,096 119,840 
Yield ratio, per cent............. 67 80 85 
Reduction of area, per cent....... 60 68 63 
Izod impact, ft-lb................ 42 104 51 


Nore: Properties of steels 5 and ¢ are obtained by using temper- 
ing temperature. 


THE QUEBEC BRIDGE 
(In the construction of this bridge which spans the St. Lawrence River 
about 16,000 tons of nickel steel were used. The cantilever piers are 
1800 ft apart.) 


illustrates the effect of a 3 per cent nickel addition in a 0.3 per 
cent carbon steel, in the quenched and tempered condition. 

It will be readily understood how greatly the engineer has 
been helped by such improvements in the properties of his or- 
dinary materials; illustrations of their value are to be found in 
every branch of engineering, from the building of bridges to 
the construction of aeroplane engines. 

An interesting minor application of nickel steels is mentioned 
by Sir Henry Fowler (3), who states that by the adoption, for 
hand chisels, of a straight nickel steel of the approximate com- 
position of 0.4 per cent carbon, 3.5 per cent nickel, and 0.5 pet 
cent manganese, heat-treated at from 900 to 950 C and oil- 
quenched, a saving in wear corresponding to the proportion 18 
to 1.2 has been effected on an English railway. It is of interest 
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to add here that the London Midland and Scottish Railway, 
in England has recently presented to the Science Museum in 
London a chisel of the foregoing composition, driven cold 
through a 2!/,-in. block of mild steel without damage to the 
cutting edge. 

May I call your attention also to the quite extraordinary 
value of the nickel steels under conditions of use at abnormally 
low temperatures. Below room temperatures the ordinary car- 
bon steels tend to become brittle. The addition of nickel ex- 
ercises a profound influence in inhibiting this tendency and a 3 
per cent nickel steel will retain its roughness down to tempera- 
tures of say 100 C or lower. This property is even more 
strongly manifested with increasing nickel content. 

Although for purposes of comparison, and to comply with 
convention, I have illustrated the numerical values of the me- 
chanical properties of materials for the most part by the ‘maxi- 
mum stress’ figures, I desire to emphasize, as a number of my 
metallurgical colleagues (4) have already done, that such figures 
are of little or no value to the engineer unless all the other me- 
chanical properties of the material are also considered, since the 
maximum stress indicates simply at what load the part will 
break, and the engineer does not design structures on such a 
basis as that. What he requires is a material which will bear 
all the strains he considers it will be likely to be called upon to 
withstand, without distortion, and this latter factor is indi- 


UNIFORM AND RELIABLE PHYSICAL PROPERTIES OF NICKEL STEEL AS 
LIGHT ALUMINUM ALLOYS HAVE BEEN USED TO ADVANTAGE IN 
AERONAUTICAL ENGINEERING AS, FOR EXAMPLE, IN THIS ROLLS 
ROYCE KESTREL ENGINE 


TABLE 3 PROPERTIES OF TYPICAL COMMERCIAL STEEL 


Yielé poine, ib per 67,200 
Maximum stress, lb per sq in............. 112,000 


TABLE 4 PHYSICAL PROPERTIES IN TENSION AND FATIGUE OF A Ni-Mn-Cr 
STEEL? AFTER HARDENING IN AIR FROM 800 C AND TEMPERING AT VARIOUS 


SCHNEIDER AEROPLANE ENGINE IN WHICH NICKEL STEELS HAVE 
ALSO BEEN USED EXTENSIVELY 


cated more accurately by what we now term ‘“‘proof stress’’ 
than by maximum stress, particularly when proof-stress values 
are read in conjunction with results of other recognized tests 


TABLE 5 PHYSICAL PROPERTIES OF CARBON, NICKEL, 
NICKEL-CHROMIUM, AND  NICKEL-CHROMIUM-MOLYB- 
DENUM STEELS 


Cc Ni? Ni-Cr° Ni-Cr-Mo# 

Chemical composition: 
0.35 0.34 0.31 0. 36 
0.15 3.65 3.62 2.70 
Molybdenum............. 0.57 

Physical properties: 
Elastic limit, lb persqin... ..... 44,800 67,200 98,560 
Yield point, lb per sq in.... 62,272 69,440 95,648 105,056 
Maximum stress, lb persq in. 103,712 109,312 117,824 121,184 
Elongation, per cent....... 16 21 25 23 
Reduction of area, per cent. . 28 B 66 64 
Brinell hardness number... . 221 229 247 254 
Izod impact, ft-lb.......... 24 38 74 61 


* Quenched at 850 C in oil, tempered at 620 C for 2 hr, and cooled 
in air. 

® Quenched at goo C in oil, tempered at 650 C for 2 hr, and cooled 
in water. 

¢ Quenched at 300 C in oil, tempered at 650 C for 2 hr, and cooled 
in water. 

4 Quenched at goo C in oil, tempered at 670 C for 3 hr, and cooled 
in water. 


such as Rockwell, Brinell, and Izod impact. 
In order to afford you a brief view of the 


TEMPERATURES 

advances made in alloy steels in general, I give 
Tempering temperature,C......... 9 ....-. 2.00 400 500 600 in the first place, in Tables 3, 4, and 5, a com- 
Elastic limit, lb per sq im.......... 44,800 81,088 119,392 115,808 91,616 b di | 
Yield point, Ib per sq in........... 176,512 173,600 180,320 1§9,712 141,792 parison between an Ordinary Commercial stec 
Maximum stress, lb per sq in...... 244,384 226,688 219,296 184,576 157,024 of typical composition made by the Siemens- 
10.8 12.5 10.0 15.0 57.5 Martin or open-hearth process, and a few 
Reduction of area, per cent........ 36.6 41.6 36.2 46.4 55-1 modern high-grade alloy steels. 


Fatigue range, Ib per sqin. Wohler.. 101,920 115,360 106,400 + 92,960 79,520 


* Chemical composition, per cent: 0.3 carbon, 0.22 silicon, 0.56 manganese, 4.3 nickel, 


and 1.44 chromium. 


It is necessary to interpose here that this 
great development of alloy steels has been 
brought about not only by the natural prog- 
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ress of research and by the de- 
mand of the engineer for ma- 
terials of greater strength, 
THE WORLD'S but as a result of the funda- 


LARGEST DROP 
FORGED mental practical difficulties 
MADE BY THE met with in the heat-treat- 


ENCLISH STEEL ment of ordinary carbon steels 
in obtaining a really satisfac- 
tory combination of strength 
with toughness and ductility. 
In the hardening of large 
masses of materials, it is 
nearly impossible, in ordinary 
carbon steels, to obtain thor- 
oughly reliable and uniform 
properties throughout the 
mass, whereas with an alloy 
steel of suitable composition 
even the largest masses can 
be almost uniformly hardened 
from surface to center. 


HIGH-SPEED STEELS 


Although the earliest be- 
ginnings of what are now 
termed ‘“‘high-speed steels” 
may be plainly traced back as 
far as Mushet in 1857, yet in a very real sense they belong to 
the advances of the past century and for much of their astound- 
ing development credit must be given to two of your own coun- 
trymen, Taylor and White (5), from the year 1900 onward. 

The basic composition of all such steels depends on the in- 
troduction of chromium and tungsten. In this connection, 
however, the employment of the elements vanadium and molyb- 
denum must not be overlooked, and even the most superficial 
review of the literature of metallurgical research arouses feel- 
ings of profound admiration for the almost infinite patience, 
experimental skill and resource displayed in bringing these ma- 
terials of engineering service to their present standard. They 
are now so well known by engineers that it is hardly necessary 
to give details of their composition and properties, and I cite 
the example given in Table 6 simply by way of illustration (6). 


TABLE 6 COMPOSITION AND PROPERTIES OF TUNGSTEN- 
CHROMIUM HIGH-SPEED STEEL 


Chemical composition : 


2.80 
Carhon, per 0.66 
Physical properties: 
Tensile strength, lb per sq in . 126,600 
Yield point, lb per sq in........ . 108,100 
Elongation, per cent... 17 
Reduction of area, per cent ' 30 
Brinell hardness........ 270 


@ Annealed condition. 


Before leaving the subject of alloy steels, I must refer briefly 
to the relatively modern development of the use of copper as an 
alloying element in steels. A number of alloy steels, some of 
which have been developed in your own country to a very high 
standard of quality, contain copper up to | per cent, usually in 
conjunction with nickel or manganese and chromium. Such 
steels have been found to possess valuable properties, particu- 
larly in regard to yield point and ductility. There is also some 
evidence that these alloys show improved resistance to certain 
types of corrosion (7). 
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It is difficult to assess the exact value to engineering progress 
of the enormous development of alloy steels briefly reviewed 
in the foregoing paragraphs, but it is obvious that the commer- 
cial production of steels possessing a maximum tensile strength 
of the order of 200,000 to 250,000 Ib per sq in. has, by increasing 
the strength-weight ratio, enabled designers to effect material 
reductions in the weight of engineering structures. This is 
particularly evident in automobile engineering, in the develop- 
ment of the modern locomotive, and, more strikingly still, in 
aeronautical work. Such materials have also enabled the engi- 
neer to operate boilers and steam machinery in general at con- 
siderably higher pressures and higher temperatures than were 
even dreamed of 40 years ago. 

A further factor of no less importance than the saving of 
weight in modern engineering construction is the longer life 
now made possible. In this direction, the value of the work of 
research metallurgists in increasing our knowledge of such im- 
portant factors as (4) mechanical and corrosion fatigue, () 
creep under stress at both normal and high temperatures, (c 
factors which influence brittleness in steels and machining prop- 
erties (8), and (@) above all the intensive study of reactions of 
corrosive agents, whether atmospheric or other, have all ren- 
dered incalculable service to modern engineering. 


CORROSION- AND HEAT-RESISTING STEELS 


Table 7, for which I am indebted to Prof. F. C. Thompson of 
Manchester University, embodies an admirable summary of the 
principal alloy steels of this class. In a recent address (9) to 
the Manchester Association of Engineers, Thompson calls par- 
ticular attention to the properties of sheets containing from 20 
to 25 per cent chromium with 18 per cent nickel, which com- 
bine high resistance to scaling with considerable ductility. In 
this address, attention is also drawn to the value to engineers 
of the high strength and resistance to creep shown by this class 
of alloy in temperature ranges of the order of 800 to 1000 C 
An example is cited of an alloy having a composition of 20 per 
cent chromium, 7 per cent nickel, 4 per cent tungsten, 1.5 per 
cent silicon, and 0.3 per cent carbon, which has a creep limit of 
over 2000 Ib per sq in. even at temperatures slightly above 800 

On the general subject of corrosion and heat-resisting steels | 
should like to quote briefly J. H. G. Monypenny, whose book 
on the subject (10) has become a classic in the English language 
His conclusions are summarized in the following terms: *‘‘As a 
result of his investigations on these austenitic steels, investiga- 
tions carried out over a period of years and to a large extent 
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Aucust, 1938 


Reference number.................. I 2 3 4 
Approximate analysis: 
Carbon, per cent........ 0.40 0.30 0.25 
Chromium, per cent.............. 13.§0 20.00 20.00 14.00 
13.50 7.00 7.00 28.00 
Tungsten, per cent..... 2.§0 4.00 4.00 
Silicon, per cent...... es 3.90 1.90 4.90 1.90 
Physical properties at room 
temperature: 


Yield point, lb per sq in.......... 


Max stress, Ib per sq im........... 134,400 136,640 125,440 112,000 


Elongation, per cent............. 37 34 42 30 
Reduction of area, per cent....... 42 41 46 45 
Brinell hardness................. 260 260 190 200 
impact, 50 35 50 35 


Physical properties at 800 C: 


Max stress, lb per sq in........... 53,760 §6,000 §1,§20 47,040 


Elongation, per cent............. 32 36 38 32 
Reduction of area, per cent....... 60 60 61 3 
Creep stress, 10° lb per sq in. per 
Coefficient of expansion, 10° deg C 


« Specimens of forged material. 
Note A: Values are of the same order as for carbon steel. 


chromium. Bars treated were of 11/s in. diam. 


STEELS AT 15 C 


Elonga- Reduc- 
0.§ per cent tion, tion of 
proof stress, Maximum stress, per area, 


Type of steel Ib per sq in. lb per sq in. 


“Hardened and tempered. 
Fully softened. 


independently of the work of Strauss and Maurer, the author 
considers that an alloy containing 15-16 per cent chromium and 
10-11 per cent nickel possesses the best all-round combination 
of properties desirable in such a steel for most of the purposes for 
which it might be used.”’ 

Before leaving this section of my subject, and as another illus- 
tration of the patient, systematic, and skilled investigatory work 
which lies behind all the metallurgical advances referred to in 
this lecture, may I also briefly recount the story of the discovery 
of stainless steel, as recorded by Brearley in collected communi- 
cations to the press? (11) The story dates back to the year 


TABLE 7 TYPICAL COMPOSITION AND PROPERTIES OF SOME HEAT-RESISTING STEELS? 


82,800 85,120 67,200 71,680 62,720 73,920 56,000 56,000 


TABLE 8 PHYSICAL PROPERTIES OF HARD STAINLESS STEEL* 


* Chemical composition, per cent: 0.37 carbon, 0.19 silicon, 0.15 manganese, anc 


* All samples were air-hardened at 900 C, tempered at temperatures indicated in this 
column, and then water-quenched; therefore, material in first line was air-hardened only. 


TABLE 9 RANGE OF PHYSICAL PROPERTIES OF CORROSION-RESISTING 


Brinell |b per 
cent percent hardness sq in. 


5 6 7 8 
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1912, when Brearley had to 
deal with the problem of the 


resistance of gun steels to 


0.43 0.25 0.§0 0.§0 
10.00 25.00 30.00 12.00 
37.00 18.00 60.00 


0.25 2.00 1.50 1.50 


fouling and erosion. In a 
report on the subject, he sets 
out the main properties re- 
quired of such steels as _fol- 


lows: (4) High melting point; 


85,120 112,000 100,800 114,240 


40 29 18 33 
50 46 30 47 
200 195 215 185 
50 5 50 


38,080 44,800 Note A 51,520 


44 33 Note A 43 
61 48 Note A 53 


(6) great resistance to wear 
at high temperatures; and (¢) 
immunity from hardening on 
sudden cooling. He concluded 
that these properties were not 
to be found in a superlative 
degree in any of the ordinary 
commercial steels at that time 
on the market, and concluded 


that “‘the most suitable ma- 


0.50 0.28 0.48 


7530 14.30 8.70 11.00 


terial would appear to be an 
alloy of iron and chromium.”’ 


In October of the same year, 
hecarried out a series of experi- 
ments on these alloys, and 


although a number of results were disappoint- 


ing (partly owing to inadequate melting 
equipment), he found that an alloy contain- 


Yield Maximum Elonga-  Reduc- 
Temper- point, stress, tion, tion of 
ing temp, |b per Ib per per area, Brinell Izod impact, 
Cc sq in. sq in. cent percent hardness ———ft-lb——-— 
previously mentioned 
228,480 3.0 444 5 3 3 
300 224,000 5:5 6.7 444 5 5 5 
500 233,856 9.0 24.6 444 8 4 existing materials. 
204,288 9.0 30.6 437 11 11 7 
600 129,472 145,600 a 27.6 302 3 10 7 
650 112,448 126,336 rie 7.8 26 I 10 I : bangle 
750 94,976 116,032 21.0 44.6 241 28 33 34 later, in microscopic 


sisting material. 


ing 0.24 carbon and 12.8 chromium met the 


requirements in an 


appreciably higher degree than any other then 


It will be noted that this investigation did 
not aim directly at the production of a stain- 


steel. It was only 
investigations of its 


structure (involving the processes of etching), 
that Brearley first observed its extraordinary 
resistance to corrosion attack, and suggested, 
inter alia, its potential value as a corrosion-te- 


You will see that, like many other such 


discoveries, it was superficially an accident, 


Young's 
modulus, 


but behind it lay many years of experienced 
research work, together with the ability to 
make minute and careful observations, which 
is to a large extent the secret of all scientific 
discovery. The chemical composition and 
physical properties of one hard stainless steel 


Later, of course, the original iron-chromium 
alloy of Brearley was appreciably improved by 


the addition of nickel, and many other research 


18Cr-2N1: 
Wrought’... 78,400-112,000 100,800-134,400 25-15 60-45 240-280 30,240,000 
Castings*. . 44,800- 67,200 89,600-112,000 18-15 40-30 200-240 30,240,000 
18Cr-8Ni: is given in Table 8. 
Wrought’..... 33,600- 40,320 82,880-100,800 60-40 60-40 160-180 28,896,000 
Castings? 31,360- 40,320 67,200- 89,600 50-25 50-25 160-200 28,896,000 
12Cr-12Ni 
Wrought’. .. 31,360- 38,080 78,400- 89,600 60-40 60-40 130-150 28,896,000 


COMPOSITION AND PHYSICAL PROPERTIES OF 


B D 

0.10 0.24 
1.34 0.36 0.26 
0.2% 0.18 0.29 


15.00 15.40 20.20 
g.00 10.30 8.40 


TABLE 10 
HIGH-NICKEL HIGH-CHROMIUM (STAINLESS) STEELS 
Chemical composition: 
Carbon, per cent.............- 0.10 
Manganese, per cent... 0.24 
Chromium, per cent............ 15.20 
Michel, pet 11.40 
Physical properties: 
Yield point, lb per sq in...... 42,784 


Ultimate strength, lb per sq in. 87,136 


Elongation, per cent........... 70 
Reduction of area, per cent..... 72.6 


Isod impact, fe-Ib.............. 


36,736 42,112 60,480 
131,936 102,368 118,729 
57 64 5° 

51 67.8 51-4 

163 163 185 


105-109 I1§-120 112-120 118-120 
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workers both in Europe and America have TABLE 11 
contributed to the development of the modern 
stainless steels. The properties of some of 
these steels are given in Tables 9 and 10. Reagent 


To outline, even in the briefest form, the ap- 5% acetic acid 


plications of stainless steels to engineering 


BP Attacked 


B.P. acetic acid......... BP Severely attacked Attacked 


MECHANICAL ENGINEERING 


DATA ON THE CORROSION RESISTANCE OF Cr, Cr-N:, AND 
Cr-Ni-Mo STEELS 
Temp, 
Cc 14Cr steel 18Cr-8Ni steel 18Cr-8Ni-2.5Mo steel 
Unaffected Unaffected 
Practically unaffected 


Glacial acetic acid......_ BP Severely attacked Attacked Slight attack 
progress would itself occupy far more than 10% formic acid........ 60 Attacked Unaffected — Unaffected 
the time of one lecture, and 1am sure that you 80% formic acid........ 60 Severely attacked Attacked Unaffected 
are at least as familiar as | am with many of 1% lactic acid.......... BP Severely attacked Attacked Unaffected 


the services these metallurgical products render 
to your profession. I must, however, call 
your attention to their use in chemical plants. 
The modern chemical plant would be quite 
impossible were it not for stainless steel, 
particularly for such strenuous service as the nitric-acid plant, 
and the manufacture of dyestuffs and other complex chemical 
products possessing severe corrosive properties. 

In this connection I wish to emphasize especially the value of 
such addition elements as molybdenum‘ in enhancing corrosion 
resistance (12). Data in Table 11 emphasize this fact. 

I must also mention at least one other direction in which this 
class of modern corrosion- and heat-resisting steel is proving a 
valuable factor in engineering progress; that is, in the improve- 
ment of the steam turbine. You will be aware that in this field 
of engineering results have been achieved recently which would 
have been quite impossible in the earlier days of Sir Charles 
Parson's revolutionary invention. As one example of many, 
Sir Robert Hadfield, in a privately circulated paper (13), stated: 
‘One of the steels manufactured by his company and used in an 
experimental turbine has successfully achieved 26,000 hours of 
running service, of which 22,000 have been at temperatures in 
the region of 1000 F, in which a distinct red color is visible.”’ 

* Space does not permit more than a passing reference to the _ 


vention of weld decay in 18/8 stainless steels by the addition of co- 
lumbian or titanium. 


ONE OF THE MAIN CONDENSERS ON THE ‘QUEEN MARY,’ WHICH 
ARE EQUIPPED WITH 70 Cu-30 NI TUBES 


10% oxalic acid 


7o Severely attacked Some attack Unaffected 
0.5% sulphuric acid.... 20 Severely attacked Slight attack Unaffected 
5.0% sulphuric acid.... 20 Severely attacked Attacked 
1.0% sulphuric acid.... 40 Severely attacked Attacked 


Practically unaffected 
Practically unaffected 


Stainless steels are also entering more and more into aircraft 
construction, and the tendency to larger and heavier flying 
units will undoubtedly still further increase their applications. 

As another illustration of the service of metallurgy in this 
field to engineering, may I very briefly refer to the value of these 
alloys, particularly those containing high percentages of nickel 
and chromium, in (a) the economic generation of heat, (4) the 
construction of superheaters and heat-exchange devices, (c) 
carrier bars and conveyors in continuous heat-treatment fur- 
naces, (d) oil-cracking plants, and (¢) particularly exhaust 
valves in internal-combustion engines? A valuable review of 
the properties and uses of heat-resisting steels has recently been 
made by Hatfield (14). 

Another outstanding development of recent years, and a 
further example of the value of alloying additions to ferrous 
metals, is found in the improvements effected in cast iron by the 
addition of nickel, either alone or in combination with other 
alloying elements. This subject has been so fully and admi- 
rably dealt with by Dr. P. D. Merica in his Howe Memorial 
Lecture (15) to the A.I.M.E. last year that I will content my- 
self with this brief mention and refer you to that lecture for de- 
tails, not only of the metallurgical subjects of these develop- 
ments but of their engineering applications. 

(To be concluded in the September issue) 
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Mechanical Problems in 


DIESEL-TRACTOR DESIGN 


By C. G. A. ROSEN 


CATERPILLAR TRACTOR CO., SAN LEANDRO, CALIF. 


Y WAY OF introduction to this subject, reference is 
directed to the paper, ‘“The Diesel Tractor and Excava- 
tor,’’ presented at the Third National Oil and Gas Power 

Meeting of the A.S.M.E. in June, 1930 (1).! Ar that time, a 
résumé of anextended Diesel experimental program was discussed, 
and the basis of future trends was forecast. By the end of the 
following year, results materialized to the point of manufacture 
and sale of a new line of 
Diesel tractors. About two 
and one-half million horse- 
power of Diesel engines have 
been built since then, follow- 
ing the concepts advanced 
and the principles initiated 
in that paper plus the accru- 
ing amplifying influences of 
continuous research. High 
lights of experience gained 
through the progress of the 
intervening years serve as the 
basis for the subject matter 
of this paper. 

The very nature of tractor 
service dictates exacting de- 
mands. Fundamentally, the 
track-type tractor must be 
capable of continuous opera- 
tion at full load for indefi- 
nite periods of time in all 
sorts of weather and environ- 
ment and in the hands of 
labor capable of inflicting an 
unusual amount of abuse. 
For such reasons, the basic 
tractor problems are similar 
to both gasoline- and Diesel- 
motored track-type  trac- 
tors. Extended service rec- 
ords fail to reveal any broad 
differences in design prob- 
lems of clutches, transmis- 
sions, final drives, chassis, 
ortracks for either type of 
motor when the unit is des- 
tined for heavy-duty purposes. For the sake of interest in fac- 
tors that differ, in problems that are distinctly modern, this 
paper will deal primarily with the Diesel engine as applied to 
track-type tractor use. For brevity, these problems influence 
design factors of Diesel-engine construction in three general 
divisions as classified according to field service: 


‘ Numbers in parentheses refer to the Bibliography. 

Contributed by the Oil and Gas Power Division and presented at the 
Spring Meeting, Los Angeles, Calif., Mar. 23-25, 1938, of Tue Ameri- 
can Society or MecHaNnicaL ENGINEERS. 


FIG. | PRECOMBUSTION-CHAMBER DIESEL ENGINE SHOWING FUEL- 
INJECTION SYSTEM AND COMBUSTION CHAMBERS 


(1) Those factors which predetermine a season's continuous 
operation without major repair or shutdown, such as the fuel 
system, combustion process, lubrication system, and freedom 
from migrant distortions of heat-saturated parts. 

(2) Those factors which permit ease of maintenance by the 
average tractor operator, such as provision for the burning of 
clean fuels, freedom from delicate adjustments, and accessibility 
in the cleaning of filters, 
sumps, air cleaners, and 
breathers. 

(3) Those factors which 
provide economical repair 
and ready replacement of 
wearing parts in the field, 
such as liners, valves, and 
unit assemblies. 

The proper balance of 
these factors in correct re- 
lationship yields economical 
field operation. pri- 
mary reason for the existence 
of the Diesel engine is its na- 
tive ability to afford high 
economy in the consump- 
tion of relatively cheap fuels. 
Low fuel costs plus eco- 
nomical maintenance must 
total less money than com- 
petitive units to justify the 
Diesel tractor’s economic 
survival. The whole history 
of Diesel research and service 
is, therefore, intimately in- 
terwoven in the fabric of 
operating economics. 

Normally, a Diesel track- 
type tractor’s season of op- 
eration is about 3500 hr per 
year. The fuel system and 
combustion process should 
have inherent qualities that 
maintain uniformity of power 
output for this period with- 
out major repairs or the ne- 
cessity for adjustments requiring expert training or delicate in- 
struments. Diesel fuels contain, essentially, hydrogen and car- 
bon, and the combustion process releases these elements to ac- 
tivities that require exacting and systematic control. The 
series of chemical equations involving combustion must react 
in proper sequence or the economical picture is badly distorted. 
To provide these combustion-functioning controls for a season's 
continuous operation, without adjustment, taxes the initial 
design of the fuel system and the combustion process to the ut- 
most. Tractor service does not permit frequent adjusting and 
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checking by experts as does other service with large Diesel 
units. Furthermore, the power output must be uniform with 
respect to time, and the torque characteristics must be equiva- 
lent in comparable models. 

To consider for a moment a contractor's operation involving 
some ten or twenty units of a similar model engaged in levee 
construction, all of these units must pass over the same terrain, 
be subject to the same load, and still keep pace with each other 
with respect to time. One lagging unit delays the work sched- 
ule of the entire group. Technically speaking, every tractor 
must describe identical torque and horsepower curves. To pro- 


FIG. 2 OSCILLOGRAPH OF FUEL-INJECTION VALVE-LIFT CURVE 


vide the consequently necessary uniformity of product without 
requiring adjustments involving the injection and combustion 
system places demands on the accurate knowledge and definite 
manufacturing control of the dimensions and contours of per- 
formance-controlling elements. Furthermore, normal field 
operation must not seriously alter or deviate these functional 
controlling elements. Long periods of uniform combustion con- 
trol are obtained only if the elements involved maintain them- 
selves with repeatable regularity and carbon accumulations and 
depositions are avoided and held to the minimum on all parts 
affecting functional controls. 
The sum total of these qualifi- 
cations is a combined fuel-sys- 
tem and combustion-chamber 
design in which design fea- 
tures and manufacturing limits 
are capable of predicting en- 
gine performance. 

How is this to be achieved? 
The precombustion-chamber 
Diesel engine is chosen for 
illustrative purposes because it 
represents an oil-burning unit 
in which design and manufac- 
turing detail can be controlled 
within practical limits so as to 
predetermine field perform- 
ance. When properly de- 
signed and built, it represents, 
at present, the most ideal 
Diesel system for application to 
heavy-duty track-type tractor 
service. To justify this state- 
ment, reference to fundamental 
principles may not be amiss at 
this juncture. The initial con- 
sideration in the Diesel process 
is the fuel-injection mecha- 
nism, preferably of a simple 
foolproof structure, that will 
supply fuel at predetermined 
rates in regulated quantities 
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at the pressures desired for proper atomization. In Fig. 1, 
a typical precombustion-chamber Diesel engine is illustrated, 
showing the fuel-injection system as consisting essentially 
of a fuel pump, fucl line, and fuel-injection valve attached 
to the precombustion-chamber engine. By experience, it has 
been found satisfactory to judge an injection system's per- 
formance by its fuel-injection valve-lift curve. Correlation be- 
tween a fuel-injection valve-lift curve in open air with that ina 
nitrogen chamber, as compared with the actual curve obtained 
on an operating engine, has led to the use of this diagram as the 
criterion of the fuel-injection system's characteristics. A curve 
of this type which was obtained by an oscillograph is repro- 
duced in Fig. 2. 

Years of experience in developing the fuel-spray equipment 
shown in Fig. 3 has achieved manufacturing control of the fuel- 
injection apparatus. Engine performance, as related to lift 
characteristics, is transposed to dimensional and contour 
limits and calibration settings that control factory production 
of fuel pumps, fuel lines, and fuel-injection valves. Thus, 
these essential parts of the Diese] system are initially prepared 
at the source of manufacture to yield reproducible results in 
field performance by preserving predetermined fuel-feeding rates 
and atomizing characteristics. 

The initial release of fuel from the single orifice in the flame 
plate of the injection nozzle starts the first phase of combustion 
in the precombustion chamber. The total period of combustion 
comprises three phases, namely, (@) ignition delay and igni- 
tion, (4) partial combustion and gasification in the precombus- 
tion chamber, and (c) subsequent final combustion in the main 
chamber. The delay period in precombustion-chamber engines 
is approaching the minimum value which cannot further be ap- 
preciably reduced by changes in compression ratio involving 
temperature, density, and turbulence within the confines of the 
precombustion chamber. ; 


FIG. } MACHINE USED FOR DETERMINING FUEL-INJECTION CHARACTERISTICS AND 
SPRAY FORMATION 
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CONTROLLING COMBUSTION EFFICIENCY 


The efficiency of combustion proper is primarily controlled by 
velocity and completeness of mixture formation. The velocity 
of the combustion itself, is controlled by the mechanical mix- 
ture of fuel and air, or turbulence. Optimum turbulence and 
most complete mixing generally require greater time than is 
usually available in high-speed engines. As expressed by Boer- 
lage and Broeze (2), the task of forming a complete mixture is 
distributed between production of (4) a good micromixture by 
suitable atomization and (4) a good macromixture by fuel dis- 
tribution and turbulence. 

In the precombustion-chamber engine, good micromixture is 
obtained by the impinging of the single cone of atomized fuel 
in counterflow to highly heated air currents from the main com- 
bustion chamber. Then follows vaporization, ignition, partial 
combustion in the presence of a limited air supply, and the sub- 
sequent gasification of the remaining injected fuel. Macro- 
mixture in the main combustion chamber is accomplished by 
the return flow of high-velocity gases, carrying and dispersing 
products of the precombustion chamber into intimate union 
with the necessary equivalent of air for the completion of com- 
bustion in immediate availability for combustion. To obtain 
clean and complete combustion at high piston velocity, a high 
amount of mixing energy is justified. This is obtained in the 
precombustion-chamber engine by the proper design of the tem- 
perature envelope surrounding the combustion gases and the 
velocity-controlling passages through which the gases pass. 
With proper design and limit-controlled metal sections and con- 
tours, performance characteristics are predetermined for ex- 
tended periods. Cleanliness and completion of combustion of a 
character eliminating carbon formations or lacquer depositions 
guarantees continuance of this predestined performance. 

That combustion is effectively controlled by rapid mixture 
velocities is attested by the fact that a 3°/4-in. bore, 1600-rpm 
engine shows completion of combustion at 80 lb brake mean 
effective pressure loading with a stroke represented by 60 deg of 
crank angle from top center. Under similar conditions, a 140- 
deg combustion period is not uncommon in many types of Diesel 
systems. The work of MacGregor and Hanley (3) indicates 
clearly the possibility of long service from correctly designed 
precombustion-chamber engines due to exceptional freedom from 
carbon formations. An engine, to survive long working time 
without overhaul, must be self-cleaning or relatively free from 
carbon- and lacquer-forming tendencies of combustion. 

To maintain laboratory checks and records on produc- 
tion performance, the apparatus shown in Fig. 4 was developed. 
This four-unit oscillograph records photographically a card as 
shown in Fig. 5. Beginning at the top, the lines of this card 
are a timing wave with top-center interruptions, the fuel-injec- 
tion valve-lift curve, the rate of pressure rise of combustion gases 
in the main chamber, and the pressure-time diagram. The 
essential performance-controlling factors are simultaneously re- 
corded ona single photograph for record purposes. It is perti- 
nent to note, in view of the foregoing discussion, the extremely 
short ignition lag and the comparative freedom from high-peak 
gas-pressure impacts in the combustion phase. By frequent 
laboratory checking of production quality, manufacturing 
limits and technique can be controlled to yield reproducible 
and uniform operating performance. It may be of interest here 
to quote an excerpt from the paper on ‘“The Diesel Tractor and 
Excavator’ of June, 1930 (1), wherein a statement from Dr. 
Neumann (4) is abstracted. 


In the high-speed Diesel engine the precombustion-chamber process 
must be of advantage in the rapid heat transformation of the injected 
fuel by good distribution by means of high temperature and lively turbu- 


FIG. 4 FOUR-ELEMENT OSCILLOGRAPH DEVELOPED FOR ENGINE- 
PERFORMANCE RECORDS 


Timing Wave 


Fue!-Injection Valve Lift \ 


Pressure Rise of Combustion Gases 


Pressure-7ime 
Diagram 


FIG. } DIAGRAM FROM THE FOUR-ELEMENT OSCILLOGRAPH 


lence which may be obtained (in the engine) by simple means. 

The more rapid the formation of gas follows the inception of ignition 
through the breaking up of the molecule, the faster will be the ensuing 
combustion and of less consideration will be the heat loss to the sur- 
rounding media... . 

In the use of heavy oils with high ignition points and with high car- 
bon content, the precombustion-chamber engine is superior... ; its 
surety of performance under severe service conditions is beyond question. 


Ten years of continued experimentation and accumulated im- 
provements as developed from a more comprehensive under- 
standing of the fundamentals of the combustion process have 
further served to justify this prophecy, particularly as it applies 
to heavy-duty track-type Diesel-tractor service. 

In the initial introduction of the Diesel engine to new fields 
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of service, it is apparently tempting for salesmen to stress its 
broad appetite for every description of available fuel. The 
native economy of the Diesel has been stressed to the point of 
consuming the most indigestible fuels. Today, this tendency is 
fast disappearing and we find that rational diets of fuel are pre- 
scribed, and maintenance records justify the general acceptance 
of this practice. The industry has been more reticent in 
adopting the same life-giving remedy in prescriptions for 
lubricants. 


THE PROBLEM OF LUBRICATION 


The lifeblood of motion is lubricating fluid, and, with service 
demands of a specialized character, it would seem to be wise to 
select suitable oils with as much scrutiny and analysis as is given 
steel or other highly developed materials destined for specific 
utility. Alloy steels are designed for definite service character- 
istics. So also are compounded lubricants blended to satisfy 
heavy-duty-service demands. The cry for low maintenance 
cost over long periods of operation is satisfied by compounded 
lubricants conceived and synthesized to meet a superior knowl- 
edge of the factors which are involved in Diesel lubrication. 
These factors are, essentially, (4) ring-sticking resistance, (b) 
compression-space sealing, (c) load-carrying capacity, and (d) 
heat-dissipating ability. 

In track-type Diesel-tractor service, any given piston design 
must accommodate the heat flow through its sections as dictated 
by conditions that vary between the limits of (4) atmospheric 
temperatures from —60 to 130 F, (4) altitudes from 200 ft below 
sea level to 16,000 ft above, and (c) loading from no-load and 
variable load to continuous overloads. These extremes in 
service factors impose considerable variation in ring-belt tem- 


FIG. 6 DIESEL ENGINE FOR TRACK-TYPE TRACTOR SHOWING OIL- 


COOLER INSTALLATION 
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perature which taxes the ability of any lubricant to qualify for 
all conditions. 

Considerable evidence (5, 6) has been presented to prove the 
influence of ring-belt temperatures on the formation of binder 
materials that cause ring sticking. Recently, experiments have 
shown that the oxyacids which are present in ring-binding 
depositions are only formed on heated surfaces coated with rela- 
tively thin films of lubricating oil. They are not formed in bulk 
volumes, such as in the crankcase sump, or in oil lines, oil filters, 
or oil flow channels. Their formation and deposition are, there- 
fore, remote from the sphere of activity of any oil-purifying or 
oil-refining filter cartridge. Ring-belt clearances provide a most 
excellent location for the accumulation of such materials. In- 
troduction of compounds to act as detergents against the lodg- 
ing or attaching of these lacquers and binders to reciprocating 
or ring-sealing surfaces has been a potent factor in reducing 
maintenance costs and in Jengthening periods of operation be- 
tween overhauls. The practical solution for ring sticking for 
the wide variations of tractor service is in the lubricant and not 
in the use of a multiplicity of piston designs to suit individual 
conditions or involved designs of rings that remove the carbon 
and lacquer depositions by induced rubbing. These partial 
remedies never eliminate at the source the by-products of oxida- 
tion and polymerization in the lubricant under service condi- 
tions. 

Free flow of an unconstrained compression ring over the oil 
film coating the cylinder walls is the best guarantee of maintain- 
ing a uniform compression ratio. This is vital in influencing 
the course of combustion and is of as much importance in 
modern Diesel practice as the static head of water supply is 
to a hydraulic-power unit. Continued sealing of the com- 
pression space against blowby of gases into the crankcase in- 
sures long life to the piston assembly, reduces wear of rings and 
liners to the minimum, and is of material assistance in preserv- 
ing efficient lubricating-oil consumption. 

At times, the Diesel process taxes the load-carrying capacity 
of the oil film to the limitofendurance. The air-fuel ratio in the 
Diesel engine isa lean mixture. The resulting oxidizing atmos- 
phere calls for fortifying influences in the lubricating-oil film 
coating the cylinder walls. Means must be available in the 
lubricant to prevent the scratching or abrading of the cylinder 
wall in case of an emergency rupture of the oil film. Chemical 
treatment of cylinder surfaces and rings has insured safe break-in 
under accelerated loading and exhibited long operating-range 
effects in reducing ultimate cylinder and ring wear. Treatment 
of cylinder surfaces to establish oil-adhering properties, simu- 
lating by comparison a metal-blotter effect, is most effective in 
guarding against the drying of cylinder walls in periods of in- 
activity and the consequent dearth of lubricant upon subsequent 
starting. 

Many track-type tractors are subjected to extremely dusty 
conditions. The Diesel motor must, therefore, be most effec- 
tively sealed against the inroads of dust and to prevent oil 
leakage to the outside. Such sealing does not permit the use of 
crankcase-ventilating methods. The smaller the engine, the 
nearer the bearings approach dimensionally the source of heat 
supply in the cylinder. The smaller the unit and the faster its 
operation, the more frequent the input of heat energy through 
the combustion system and the shorter the time element availa- 
ble for heat dissipation by radiation from the crankcase and 
oil sump. The sum total of these factors causes the rapid rise 
of bearing operating temperatures. As Diesel tractor engines 
become more compact in size, heat-dissipating surfaces grow 
less in area. Lack of ventilation imposed by service in heated 
atmospheres and reduction of heat-radiating surfaces resulting 
from compactness of design call for external means for dissi- 
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pating the heat removed from the bearing by cooling the circu- 
lating lubricating oil itself. 

For the most economical fuel-burning operations, cylinder 
jackets are maintained at outflow at 175 F. Jacket water is un- 
satisfactory, therefore, as a cooling medium for the circulating 
oil in a tractor. A separate air-cooled radiator of the broad- 
surface fin type is, therefore, made available in front of the water 
radiator to cool the circulating oil well below critical tem- 
peratures for babbitt-bearing operation. This installation is 
evident in Fig. 6. 

From all quarters, internal-combustion engineers issue the 
call for higher-duty bearing materials. The bottleneck in all 
types of present-day-engine development in the race for higher 
outputs, greater economies, and faster speeds is bearing ma- 
terial. Babbitt serves best wherever temperatures are held 
below critical values. The air-cooled oil radiator provides this 
insurance with life-lengthening extensions in operating hours 
to bearings. Not only is bearing life increased by cooling, but 
also, in high atmospheric-temperature operations, oil deteriora- 
tion is considerably reduced and thickening influences offset, in- 
suring freer flow characteristics in the bearing circulating system. 

Lubrication of the connecting-rod bearings involves the cor- 
rect balance of temperature dissipation over the bearing sur- 
faces with respect to design, materials, and lubrication. De- 
structive influences on bearings are the combination of pressure 
and temperature concentrations on limited bearing areas. It is 
imperative that the intimate contour alignment between the 
bearing surface and the crankpin be preserved in operation, 
thereby maintaining a uniform flow of circulating-oil coolant. 
The combination of high unit pressure and temperature is 
responsible for babbitt cracking and bearing failure, but tem- 
perature alone can wield this destructive influence if sufficiently 
high, as illustrated in Fig. 7. The typical start of hairline 
cracks is evident, and these subsequently develop progressively 
inward until complete checking occurs. 

Successful Diesel operation is insured by the careful balance 
in design of many small details of construction. The higher 
sustained maximum operating pressures occurring in the Diesel 
process demand freedom from distortions of heat-saturated parts. 
Reference has been made to the preservation of compression 
ratio by effective sealing by the lubricant. This presupposes de- 
signs that permit of round cylinders, pistons without proud 
surfaces, and rings of elastic conformity to cylinder surfaces. 
Mention has been made of connecting-rod bearing alignment to 
crankpins to prevent bearing failures. Such examples are in- 
stances cited to establish a general rule for throwing the weight 
of design into contour-conforming surfaces under heat satura- 
tion to yield long-lived operation under the higher unit- 
pressure loading. 


FUEL REQUIREMENTS FOR LONG SERVICE 


As stated previously, the advent of the Diesel engine into 
new fields has invariably fostered the tempting use of unde- 
sirable, though possibly cheap, hydrocarbons as fuels. Experi- 
ence has dictated the wisdom of burning Diesel distillates for 
long-time low-maintenance operation in Diesel-tractor service. 
Some medium- and high-speed units may get by on fuels con- 
taining residuals, but performance can be seriously jeopardized 
under idling conditions in altitude operations. At high 
load output, they are bad actors. Evidence has shown (7) that 
heavy residuals can seriously disturb fuel-injection character- 
istics. The last portion of the charge injected becomes poorly 
atomized and finds entrance into the combustion chamber at a 
time when macromixture is difficult to obtain. The combustion 


period is considerably increased, and carbon depositions become 
accumulative, 


FIG. 7 TYPICAL CRACKS DEVELOPED IN BEARING METAL BY 
TEMPERATURE 


FIG. 8 SETTLING-TYPE STORAGE TANK FOR DIESEL-ENGINE FUEL 


The first prerequisite of a good fuel for Diesel-tractor service 
would be a nonresidual fuel of suitable ignition quality which 
should be sufficiently high, permit the engine to start readily, 
and prevent missing under idling operation. Lacquer deposi- 
tions from fuels improperly burned under missing conditions 
produce varnishes and gums that are detrimental to operation. 
Diesel fuels should, as a second requirement, be absolutely 
clean. When finished at the refinery, Diesel distillates are free 
from any contaminants. Storage and shipping permit oppor- 
tunities for acquiring foreign matter that is highly abrasive to 
the injection system. Such materials as rust and zinc soaps 
from tanks are rated in first-rank position for destructiveness to 
fuel pumps. Dust, water, and polymer slimes have serious 
lapping properties, and clearances between the plungers and 
barrels are in hundred thousandths of an inch. The most dam- 
aging abrasive would, therefore, be of a size that bridges the 
gap between the plunger and barrel or equal to the thickness of 
the oil film. Such fine material is extremely difficult to filter 
out in mobile Diesel equipment. An excellent job can be 
accomplished by using settling methods. This has demon- 
strated itself conclusively on the basis of service records kept 
on fuel-injection equipment. A settling tank of the type illus- 
trated in Fig. 8 has increased the length of service of fuel pumps 
and fuel-injection valves. 

General availability of distillates for burner oils provides an 
excellent opportunity for petroleum merchandisers to utilize 
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FIG. 9 TRACTOR DIESEL ENGINE SHOWING INSTALLATION OF AIR CLEANER AND 


ACCESSORY UNITS 


this product for Diesel-tractor operation. A No. 3 furnace oil 
of suitable ignition quality and definitely clean and free from 
abrasives serves the majority of Diesel tractors. Cold-weather 
operation imposes a stipulation on pour point, otherwise the 
Diesel-fuel specification is simple in its structure. 

Fuel-injection equipment, requiring manufacturing technique 
much finer than watchwork, is made to dimensions that are 
measurable in millionths of an inch and controlled in contours 
that are only discernible under the microscope. These parts, 
when assembled, function in an engine in operating cycles of a 
few thousandths of a second duration, and such equipment 
must be skillfully made and accurately calibrated to avoid the 
necessity of test-stand tuning or field adjustments. To take 
care of replacements in the field, each individual fuel pump and 
fuel valve is built up in replaceable assemblies. They are pre- 
calibrated and pretimed at the factory so that replacement is 
accomplished without the necessity for field timing or field ad- 
justment. This service to the customer renders the extremely 
accurately manufactured fuel-injection equipment free from any 
performance disturbances upon installation or in operation, as 
no field adjustments are available to cause disturbances. 

On the entire tractor Diesel engine, only three adjustments 
are at the disposal of the operator. These are the fan belt, the 
water-pump packing gland, and exhaust- and inlet-valve clear- 
ances. Asa general rule, the fewer the adjustments found nec- 
essary for the stabilization of operating performance, the lower 
the maintenance cost. Adjustments invariably introduce 
equations with the personal element as the chief factor. 

Tractor Diesel engines are required to perform heavy-duty 
burdens, mostly in dusty environments. The air cleaner is, 
therefore, a most important accessory. Its cleaning must be 
performed often to insure proper breathing of clean air by the 
engine. This cleaner, which is shown in the upper right corner 
of Fig. 9, provides three stages of air purification. A dry 
cleaner is placed at the inlet point of the induction system, and 
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a heavy screen greets the initia] flow of air and 
keeps out flying leaves and other large parti- 
cles. In the lower part of this dry cleaner, 
the bulk of heavy material in the air is thrown 
out by centrifugal action, thus relieving the 
wet cleaner underneath of some duty. An 
accessible and removable oil pan gathers the 
fine dust collected by the oil-coated baffles 
placed above it. The dust is washed off 
the baffles and the oil films are restored by the 
swirling action of the air on the oil in the 
bath. 

Inspection doors and removable covers pro- 
vide accessibility for inspection and cleaning 
of the oil sump, oil filters, and breather. 
Only by making such vital inspection points 
readily accessible can reliance be placed in op- 
erating personnel for the proper servicing of 
equipment. The lubricating-oil filter pre- 
vents the entrance of foreign or abrasive mate- 
rial into the engine bearings; its function is 
one of protection rather than refining. No 
oil filter can restore, by means of filtration, 
the properties in a lubricant which were 
originally placed in it by the refiner. Clean 
appearance of a lubricant in service is no 
criterion for measuring the remaining serv- 
ice life of the used lubricant. After con- 
siderable work and experimentation, diffi- 
culty has been found in using the usual chemi- 
cal and physical measuring sticks in ascertaining the remaining 
life factor of the lubricant. Certainly, color evaluation by ordi- 
nary visual means is the most uncertain micrometer. In tractor 
service, dust is ever the intruder, and frequent changes of oil 
insure the longest life values to the Diesel engine against the 
abrasive action of dust-contaminated oil circulation. Highly 
developed oil seals are most effective in dust exclusion from 
the engine crankcase but the induction of air and the pis- 
ton pulsations may encourage the introduction of minute 
quantities of foreign material to the lubricant which accumulate 
with time. 

Low maintenance is also assured by the design of parts so 
that wearing surfaces requiring replacement are broken down 
into small, relatively inexpensive units. Use of cylinder sleeves, 
valve structures, and replaceable fuel-injection-equipment as- 
semblies, precision-type bearings, and similar refinements en- 
courage low cost of replacement. The mechanical design of a 
tractor Diesel engine, balanced in detail to provide life-giving 
qualities, supports the operating balance sheet of the Diesel 
tractor in phenomenal records of economy. 
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CRANE HOOKS 


Reconditioning and Routine Inspection 


By D. L. SMART 


RESEARCH DEPARTMENT, THE DETROIT EDISON COMPANY 


EHABILITATION of a major power plant by The De- 
troit Edison Company raised many interesting ques- 
tions. One of these had to do with the ability of the 

existing turbine-room crane equipment to handle the heavier 
machines that were to be installed. The cranes themselves were 
of sufficient capacity, but the condition of the crane hooks was 
unknown. Therefore, a thorough investigation of the hooks 
was undertaken. As this soon revealed that some of the 
hooks might well be considered unsafe and because plans were 
already under way to install new and larger turbogenerators at 
another one of the company’s power plants, the scope of the 
investigation was broadened to include both large and small 
hooks at all plants. 


METHOD FOLLOWED IN THE INVESTIGATION 


The first step, after removing the hooks from the crane 
equipment, consisted of sandblasting to remove the accumula- 
tion of paint and the original scale and then pickling to reveal 
any cracks. This was followed by a careful investigation under 
a magnifying glass. Unless the condition of the hook was such 
as to cause immediate scrapping, the cracks were ground out, 
the hardness was determined, and the hook was annealed. The 
purpose of annealing was to put the material into as ductile a 
condition as possible so that overloading would be revealed by 
a gradual yielding of the hook rather than by a sudden failure. 
In cases where the hooks were scrapped, the rough forgings for 
the replacement hooks were annealed, pickled, and carefully 
inspected for cracks prior to machining. Table 1 gives the 
schedule followed in annealing finished hooks and rough forg- 
ings. Machined and threaded shanks of finished hooks were 
protected from excessive oxidation during the annealing opera- 
tion by packing them in fire clay surrounded by asbestos paper. 
Additional protection was secured by then placing the hooks 
in sand. 


TABLE 1 ANNEALING SCHEDULE FOR FINISHED HOOKS AND 
ROUGH FORGINGS 

Max 

thick- —Depth of packing— —Time to heat to—~ —Time held at— 


ness of box, in. 1650 F, hr 1650 F, hr 
hook, Finished Rough Finished Rough Finished Rough 
in. hooks forgings hooks forgings hooks forgings 
8 14 Rough 24 8 18 6 
7 Iz forgings 20 7 16 5 
6 10 annealed 16 6 1 4 
5 10 without 16 5 10 3 
4 8 packing 12 4 8 2 
3 6 9 3 6 rts 
2 6 9 6 1'/9 


Nore: Large hooks, 4 to 8 in. thick, were cooled in the furnace to 
1000 F and then removed and cooled in air. Small hooks, 2 to 3 in. 
thick, were removed from the furnace at 1650 F and cooled in air. 


Rough forgings were machined after annealing, and both new 
and used hooks were cleaned by sandblasting. The hardness was 


FIG. 1 ONE OF THE HOOKS THAT WAS SCRAPPED AS A RESULT OF THE 
INVESTIGATION WHICH REVEALED NUMEROUS FORGING CRACKS 


determined, and, in a majority of cases, the hook was subjected 
to a proof-load test at rated load. If the hook gave evidence of 
being in satisfactory condition following this procedure and did 
not take an excessive permanent set during the test, it was 
placed in service. In a few cases, load-deflection tests were 
made before and after annealing, with interesting results. 
Several scrapped hooks were given repeated-load tests to de- 
termine the effect of repeated loading on the yield point. The 
results of these tests are discussed later. 


HOOKS TO BE GIVEN PERIODIC ROUTINE INSPECTIONS 


As a result of the conditions revealed by this investigation, 
it was decided to make periodic routine examinations of all 
power-plant crane hooks. If the hooks were in constant use, 
as is the case in a steel mill, for example, a schedule could have 
been laid out requiring annealing at certain stated time inter- 
vals. Power-plant cranes, however, are used relatively infre- 
quently and at irregular intervals. Rather than arbitrarily to 
require annealing at regular intervals regardless of use, it was 
decided to establish permanent reference stations for measuring 
the throat opening at the shortest distance between the point 
and shank of the hook and to measure this throat opening 
periodically to detect any permanent set due to loading during 
service. A method was developed for producing permanent 
reference stations for measuring the throat dimensions of crane 
hooks within limits of + 0.002 in., and tentative limits were 
set for the minimum permanent set that would be allowed be- 
fore the hooks were required to be annealed. These limits were 
0.005 in. for hooks under 35 tons capacity and 0.010 in. for 
hooks of 35 tons capacity and over. 

It was desired to produce reference stations with as little 
damage as possible to the surface of the hook and at the same 
time to make it possible to reproduce measurements over a 
period of several years’ service. The method finally evolved 
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consisted of grinding a shallow ring-shaped groove in the sur- 
face of the hook and polishing the central core so that its sur- 
face was slightly below the original surface of the hook and its 
contour was such that reproducible readings could be made 
with inside micrometers (see Fig. 2). 

A list of all hooks tested during this investigation, together 
with pertinent data concerning their condition before and after 
annealing, is given in Table 2. It is interesting to note that, of 
the 21 hooks originally tested, six were scrapped for one reason 


LOCATION OF 
REFERENCE 
POINTS 


aA-LOCATION OF REFERENCE POINTS 


SURFACE 
OF HOOK 


4 


b-CROSS-SECTION 
THROUGH REFERENCE POINT 


FIG. 2 LOCATION OF REFERENCE POINTS ON CRANE HOOK AND 
CROSS SECTION THROUGH REFERENCE POINT 


or another. Fig. 1 isa photograph of one of the scrapped hooks 
showing numerous forging cracks. 


HARDNESS READINGS INDICATE HOOKS LIKELIEST TO FAIL TO 
HOLD LOAD 


The reduction in the Rockwell B hardness of the hooks due to 
annealing varied from 0 to 27 points and the final hardness 
after annealing varied from 43 to 76'/2 Rockwell B, with an aver- 
age of 62. Results indicated that, although hardness tests are 
valuable in determining the effectiveness of the annealing, they 
are probably of greater importance in revealing hooks which, 
because of low carbon content, may not be able to hold their 
rated load after annealing. The effect of carbon content on 
hardness after annealing is clearly shown by the results obtained 
with three hooks on which carbon determinations were made. 
For hooks having carbon contents of 0.14, 0.38, and 0.40 per 
cent, hardness after annealing was, respectively, 43, 72, and 
76'/, Rockwell B. The importance of hardness tests as an 
indication of ability to hold rated load becomes apparent 
when it is noted, in Table 2, that the four hooks which failed to 
hold their rated load after annealing were those which were 
the softest after annealing. No hook witha hardness of 56 Rock- 
well B or over failed to hold its rated load, and no hook with 
a hardness of 52 Rockwell B or under was able to hold its 
rated load. It is believed that the failure of the four hooks to 
hold their rated load after annealing was due to a deficiency of 
carbon rather than to poor design or incorrect heat-treatment. 
In the course of this investigation, a question arose as to the 
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TABLE 2 RESULTS OF INVESTIGATION OF POWER-PLANT 
CRANE HOOKS 


Permanent 
Reduction set due to 
of shank application 
Hook Rockwell B diameter of rated 


capac- hardness due to _load after 
Hook ity, Before After scaling, annealing, 
no. tons —annealing— in. in. —-Remarks— 
I 125 0.0000 
2 «125 83 72/2 0.0000 Anal: C, 0.38%; 
Mn, 0.56% 
74 68 0.0000 
4 .... Scrapped due to 
large cracks 
100 6 Not roof- 
loaded 
5 60 671/2 Not proof- 
leaded 
6 35 81 71 0.003 0.0002 Set was 0.003 
in. before an- 
nealing 
7 35 74/2 74'/2 0.003 0.0000 
8 25 Scrapped due to 
forging cracks 
and burned 
metal 
9 25 58'/2 51 0.0075 Still opening at 
rate load 
when test 
was 
Scrappe 
go 81 0.0000 
10 25 85 69'/2 0.004 0.0000 Set was 0.0009 
in. before an- 
nealing 
II 25 58 561/20 .003 0.0002 
12 15 62 §2 0.001 0.0117 Continued to 
open under 
rated oad. 
Scrapped 
13 15 60 43 0.001 0.088 Anal: C, 0.14%; 
Mn, 0.53 %. 
Continued to 
open under 
rated load. 
Scrapped 
14 15 68'/2 49 0.002 0.029 Continued to 
open under 
load. 
Scrapped 
15 10 69 57 0.0008 
16 10 77'/2 0.0005 Anal:C,o.40%; 
Mn, 0.65 % 
17 10 82 56 0.003 0.0006 
18 5 80 61 0.0009 
19 5 72 58 0.001 0.0011 
20 3 83 56 0.001 0.0003 
21 3 86 69 0.001 ©.0004 


4 This was a twin hook, and it was not possible to equalize the load 
at all times between the two arms. It is estimated that each arm was 
subjected to two thirds of the total load of 125 tons at different times 
during proof loading. 

> Replacement for the original hook bearing the same number. 


effect on the safe hook load of grinding out cracks at the critical 
section of the hook. Obviously, if cracks were present and the 
hook were to remain in service, it was essential to remove the 
cracks and eliminate the stress concentration which they pro- 
duce. Some concern was expressed, however, regarding the pos- 
sible reduction in load-carrying capacity caused by such a proce- 
dure. Mathematical calculations were made to determine, theo- 
retically, the reduction of load necessary to maintain a constant 
stress at the critical sections of hooks of two cross-sectional 
shapes as increasing amounts of metal were removed from the 
inner surface at the critical section. Results of these calcula- 
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tions are shown graphically in Fig. 3. The dimensions were 
chosen for a hook of approximately 10 tons capacity, and the 
shapes were chosen because they represent the extreme limits 
of the usual trapezoidal hook section. The curves represent the 
loads required to produce stresses of 10,600 and 8900 lb per sq 
in. at the critical sections of the triangular and rectangular 
hooks, respectively, as various amounts of metal up to a depth 
of 1.08 in. were removed. If the rating of hooks of this size is 
conservative, it appears to be unnecessary to reduce the allowa- 
ble load until between !/,4 and !/2 in. of metal, depending on 
the cross-sectional shape of the hook, has been removed. It 
would have been desirable to have checked these calculations 
by photoelastic tests, but time was not available for such an 
investigation. Results of such an investigation would be of ex- 
treme interest both to purchasers and to users of crane equip- 
ment as a check on the effect of reducing the cross section 
by grinding and also on the validity of the hook formulas com- 
monly used. 


YIELD POINT LOWERED BY ANNEALING AND RAISED BY OVERLOADS 


Several tests were made on scrapped hooks to determine, 
first, the effect of annealing on the yield point of the hook and, 
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FIG. 3} REDUCTION OF LOAD NECESSARY TO MAINTAIN A CONSTANT 
STRESS AT CRITICAL SECTIONS OF CRANE HOOKS AS INCREASING VOL- 
UMES OF METAL WERE REMOVED 


second, the effect of repeated loadings on the yield point. 
Load-deformation curves for a 10- and a 25-ton hook are shown 
in Figs. 4 and 5, respectively. The deformations which are 
shown represent changes in the distance across the throat 
opening. 

It will be seen from Fig. 4 that annealing lowered the yield 
point of a 10-ton hook by about 50 per cent. The hook tested 
had been in general warehouse service for about 17 years and 
just previous to the initial test it was loaded to 80,000 Ib, 
under which load there was a permanent set of 0.4 in. in the 
throat opening. The hardness was 76!/2 Rockwell B before 
annealing. No record was made of the hardness after annealing, 
but from results obtained with other hooks, it was assumed to be 
between 65 and 70 Rockwell B. Confirmation of the effect of 
annealing on the yield point was obtained from tests of a 25-ton 
crane hook that took a permanent set of 0.003 in. under a 25- 
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ton load before annealing but continued to open under a 25-ton 
load after annealing. The hardness before and after anneal- 
ing was 58'/> and 51 Rockwell B, respectively. This hook was 
scrapped because of its inability, after annealing, to hold its 
rated load without opening. As has been mentioned before 
in this article, it is believed that this hook had too low a car- 
bon content. 

Effect of increasing overloads on the yield point of a 25-ton 
hook is clearly shown by the curve in Fig. 5. During the series 
of tests represented by this curve, the yield point was raised 
more than 125 per cent. In general, the highest load reached 
represents the yield point for the next loading, provided that 
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FIG. 4 LOAD-DEFORMATION CURVE FOR A 10-TON CRANE HOOK 
(Annealing lowered the yield point approximately 50 per cent.) 


120 


\ 


Load, Tons 


40 


0 02 04 #06 08 10 12 14 iS €2 2A 
Deformation, (Inches Increase in Throat Opening) 


FIG. 5 LOAD-DEFORMATION CURVE FOR A 25-TON CRANE HOOK 


(Effect of increasing overloads on the yield point is clearly shown. 
During this series of tests, the yield point was raised more than 125 
per cent.) 


this previous load was held long enough to allow most of the 

plastic deformation to take place. It will be noted that, in all] 

except the Jast loading to 100 tons, the Joading curves fall to 

the left of the previous unloading curve. This is due to the 

fact that because of certain peculiarities in the testing appa- 

ratus, a new hitch had to be taken after each few tenths of an 
(Continued on page 624) 
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SMOKE-DENSITY 
MEASUREMENTS 


By H. E. BUMGARDNER 


THE DETROIT EDISON COMPANY 


HIS PAPER describes a new method of measuring smoke 

density by indicators or recorders installed in a power 

plant. It is a development resulting from about seven 
years of experimental work with almost all the available types 
of smoke indicator and recorder. Although the method de- 
scribed was developed from tests carried out in two stoker-fired 
power plants of The Detroit Edison Company, it should give 
equally good results in pulverized-fuel-fired power plants if the 
equipment is installed on the outlet side of fly-ash separators 
and provided there is little or no more fly ash in the flue gas 
than in the case of the average stoker-fired plant. 

The several commercial smoke indicators and recorders used in 
the experiments were installed precisely according to the recom- 
mendations of the manufacturers. For one reason or another, 
none of them was found to be satisfactory as a power-plant-op- 
€rating instrument. In most cases the instruments themselves 
are satisfactory mechanically but inasmuch as only the concen- 
tration of the smoke and not the thickness of the smoke stream 
is taken into consideration in the measurement of smoke density, 
the records or indications obtained therefrom are not accurate. 

Smoke density is used herein as referring to the quantity of 
smoke present in a section of a breeching or stack, and measure- 
ments are made by indicators or recorders employing a 0 to 100 
per cent scale, 0 being no smoke and 100 per cent denoting 
black or dense smoke. Readings obtained from an indicator or 
recorder having light-source and light-sensitive units attached 
to opposite walls of a breeching or stack are affected by 


(1) Smoke-stream thickness through which the device 
functions 

(2) Proportions of transmitted, reflected, and absorbed light 
determined by the amount of smoke in the light path 

(3) Reflected light from the surroundings, unless eliminated. 


Item (1) may be readily demonstrated by taking an elliptical 
glass container and filling it with water to which a few drops 
of ink have been added and the mixture thoroughly stirred so 
as to give a uniformly but slightly colored mixture. If a lamp 
is placed on one side of the container and the light absorption 
measured or observed on the opposite side, first through the 
major and then through the minor axis, a large difference in the 
apparent density of the liquid will be noted although the unit 
density remains constant. The proportions of transmitted, re- 
flected, and absorbed light in the light path vary with the 
smoke-stream thickness and with the concentration of the 
smoke. The inside of a breeching or stack is usually black, and 
light, other than that from the light source, ordinarily does not 
appear in the light path. 


ORDINARY INTERNAL-ABSORPTION TYPE NOT SUITED 


The ordinary, so-called internal-absorption type of instru- 
ment was found to be unsuited because the fact that the indi- 


Contributed by the Fuels Division and presented at the Semi-Annual 
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cator readings obtained depend mainly upon the thickness of 
the smoke stream through which the light penetrates was not 
taken into consideration in its design and installation. If the 
light-source and light-sensitive units of an internal-absorption 
instrument are installed on opposite sides of breeching or stack 
walls that are 5 ft apart in one case and 10 ft apart in another, 
while the unit density remains constant, indicator readings in 
the two cases will differ considerably. This fact can be ex- 
plained by reference to a scale that has been designed to take 
into account, or correct for, the variable thickness of smoke 
columns encountered in visual observations of smoke density at 
the stack discharge. This scale is fully described in part 20, 
Smoke-Density Determinations, of the supplement to the 
A.S.M.E. Power Test Codes which relates to Instruments and 
Apparatus. Briefly, it is presupposed that 20 per cent black or 
No. 1 smoke, according to the Ringelmann scale, applies only 
to a smoke column having a diameter or thickness of 5 ft, from 
which comparable values for other thicknesses and concentra- 
tions are developed as shown in Fig. 1. The complete scale 
then assumes the form given in Table 1. The variation of ap- 
parent smoke density with thickness of smoke stream and con- 
centration follows what is known as an adaptation of Lambert's 
and Beers’ laws.'! Assuming that an ordinary internal-absorp- 
tion type of instrument is installed in a 5-ft breeching and that 
the indicator reading of the smoke in the breeching is 20 per 
cent, Table 1 indicates that smoke of the same unit concentra- 


INCIDENT EMERGENT INCIDENT EMERGENT INCIDENT EMERGENT 
LIGHT LIGHT LIGHT LIGHT LIGHT LIGHT ETc. 
100 SFT 80 60 64 64 SFT St 


20% OF ORIGINAL 


LIGHT ABSORBED 


13% OF ORIGINAL 
LIGHT ABSORBED 


LIGHT ABSORBED ETc. 


20% BLACK 


36% BLACK 


49% BLACK ETc. 


FIG. 1 METHOD OF DEVELOPING SMOKE-DENSITY SCALE 


TABLE 1 COMPLETE SMOKE-DENSITY SCALE 


Thickness of 


smoke stream, -——Concentration, per cent—— 


ft No.1 No.2 No.3 No.4 
5 20 36 49 59 
10 36 59 74 83 
15 49 74 87 93 
20 59 83 3 97 
25 67 89 96 99 


tion will give an indicator reading of 36 per cent if the distance 
across the breeching is doubled or increased to 10 ft. This rela- 
tion may readily be verified by obtaining four pieces of uni- 
formly colored glass, preferably brown, of the same thickness. 
The percentage of light absorbed by one, two, three, and four 
thicknesses of glass stacked one upon the other and measured 
by a sight meter and a constant light source in a dark room will 
vary in the same ratio as indicated in Table 1. 

In working with the various smoke indicators and recorders, 
the internal-absorption type which is perhaps one of the 
simplest smoke-measuring instruments used in power plants 
was found to be best adapted to the several necessary changes in 
design and installation. The arrangement of the ordinary 
internal-absorption instrument, in which a beam of light pass- 

1 ‘Outlines of Theoretical Chemistry,’’ by F. H. Getman and Farring- 


ton Daniels, sixth edition, John Wiley & Sons, Inc., New York, N. Y., 
1931. 
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SELENIUM TYPE 
AIR LIGHT-SENSITIVE 
INFILTRATION AIR CELL 
HOLES SMOKE INFILTRATION 


OF LIGHT BEAM 


LIGHT- 
SOURCE 


soe 


LENS 
CONNECTION TO 


BREECHING OR STACK WALLS 
LIGHTING CIRCUIT 


TO INDICATOR 
OR RECORDER 


FIG. 2 GENERAL ARRANGEMENT OF ORDINARY INTERNAL- 
ABSORPTION TYPE OF SMOKE INDICATOR OR RECORDER 


WATER- COOLED 
SELENIUM TYPE 
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FIG. 3 GENERAL ARRANGEMENT OF IMPROVED INTERNAL- 
ABSORPTION TYPE OF SMOKE INDICATOR OR RECORDER 


ing through the smoke in the breeching or stack falls upon the 
light-sensitive cell, is illustrated in Fig. 2. The quantity of 
light absorbed due to the smoke in the light path is an indica- 
tion of the smoke density. As previously explained, assuming 
the same unit smoke density, such an instrument will indicate 
almost anything, depending upon the width of the breeching 
or the diameter of the stack in which it is installed. 

The ordinary internal-absorption type of smoke indicator or 
recorder shown in Fig. 2 was found to be unsuited because 


(1) Readings obtained are usually much higher than those 
which would be obtained by observations of the stack 
discharge 

(2) Instrument could not be adjusted to give readings com- 
parable with those which might be obtained at the 
stack discharge 

(3) The intensity of the light source varied too much due 
to the voltage changes encountered 

(4) Device could not be calibrated or checked (except by 
guess) while the boiler was in operation and smoke was 
being emitted 

(5) The light-sensitive cell was subject to rapid deteriora- 
tion if exposed to a temperature such as might easily 
obtain along the outside of breechings in hot weather. 


The light-source and light-sensitive units of an ordinary 
internal-absorption instrument being attached to opposite walls 
of breechings or stacks of different cross sections, the readings 
obtained are not comparable with observations made of the 
stack discharge. Thus, for example, such an instrument in- 
stalled in a 10-ft breeching will indicate a smoke density of 
over 70 per cent when the apparent density of the same smoke 
issuing from the stack, which is 16 ft in diameter, is under 40 
per cent. It would seem desirable that indications from an in- 
dicator or recorder should be comparable with visual observa- 
tions made of the stack discharge. 


Fig. 3 shows the arrangement of the improved instrument 
which provides for all the necessary additions or changes to 
correct for these deficiencies. To have the indicator density 
reading and the observation of the stack discharge the same on 
a 0 to 100 per cent scale, it is necessary to reduce the effective 
thickness of the smoke stream in the breeching or stack to a 
relatively small distance. This is done by the calibrated 
sleeves shown in Fig. 3. The proper distance between sleeves 
required in any one case depends upon (1) the stack diameter 
and (2) the width of the breeching or stack in which the meas- 
urements are made. For the case of a 16-ft stack and a 7-ft 
breeching, the proper distance between sleeves was determined 
by test and found to be 21 in. When two boilers discharge 
into a single stack, the proper distance between sleeves is de- 
termined, of course, with only one boiler in operation. 

The use of a small, definite smoke-stream thickness, such as 
the sleeves provide, was first suggested by Frank Sawford in a 
patent application? that was filed in 1927 and was described in 
a paper® that was presented at the Seattle Meeting of the 
A.S.M.E. later in the same year. 

An internal-absorption type instrument which requires a con- 
stant light source should be provided with a voltage regulator 
if there is more than a slight fluctuation of voltage on the 
circuit. A change in voltage of even one volt will produce an 
appreciable change in the density reading. 

With the sleeves, it is easy to eliminate the smoke in the 
light path and thus be able to calibrate the instrument while 
the boiler is smoking. This is accomplished either by discon- 
necting the light-source unit and inserting a slightly smaller 
pipe inside of the sleeves and across the opening between the 
sleeves or by providing a permanent shutter arrangement by 
which the gap between the sleeves may be opened and closed as 
desired. When all smoke in the light path has been eliminated 
in one of the ways indicated, the instrument may be calibrated 
or checked by the calibrated screens shown in Fig. 4. These 


FIG. 4 CALIBRATION SCREENS 


are inserted one at a time in front of the light-sensitive cell, and 
the reading of the indicator or recorder noted. If the instru- 
ment is out of adjustment, the intensity of the light source is 
varied by a rheostat. The four screens shown give four points 
on a 0 to 100 per cent scale. 

The light-sensitive cell that is employed is of the type which 
wil] not withstand the higher temperatures sometimes en- 
countered adjacent to the breeching. To prevent deterioration 

2 Patent No. 1,785,392 issued Dec. 16, 1930. 


3**A Smoke-Density Meter,’’ by Frank Sawford, Mecuanicat 
NEERING, September, 1927, pp. 999-1004. 
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due to temperature, the cell is encased on all sides except its 
face, so that it may be water-cooled. Compressed-air cooling 
in place of water cooling may be used, if desired. 

The light source and the light-sensitive cell, which are each 
protected from dust deposits by lenses, are installed where the 
pressure within the duct is slightly below atmospheric, and the 
lenses are kept clean by air infiltration through openings in or 
into the sleeves as shown in Figs. 2 and 3. As an added pre- 
caution, however, the lenses are cleaned once during each 8-hr 
shift. Air infiltration through the openings keeps the sleeves 
free of all smoke without altering the thickness of the smoke 
stream between the ends of the sleeves. 

The present installation in one of the plants consists of an 
indicator and a signal light, both of which respond to the 
change of current in the light-sensitive cell. The former is 
mounted adjacent to the breeching and is used for setting the 
signal light and for calibration. The latter is mounted on 
the boiler-operating floor where it can readily be observed by 
the operator. A single-point recorder could be added without 
any difficulty. 


SMOKE-DENSITY OBSERVATIONS OF STACK DISCHARGE 


In arriving at the proper spacing of the sleeves, smoke- 
density observations of the stack discharge were made. Such 
observations have to be made under more or less ideal weather 
and wind conditions regardless of what particular device is 
employed. None of the several methods of visually determining 
smoke density is without certain disadvantages. However, one 
of the several improved smoke charts based on a rational or 0 
to 100 per cent scale was used and is preferred. 

Smoke-density readings obtained simultaneously by using 
two different smoke charts in the hands of two observers and 
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Time. Minutes 


SMOKE-DENSITY READINGS OBTAINED IN THREE DIFFERENT WAYS 


from one of the unsatisfactory recorders, are plotted in Fig. 5. 
A close agreement between the readings of both smoke charts 
will be noted, the largest variation being about 10 per cent. 
For test purposes, the boiler was made to produce black smoke 
in cycles as shown. This particular recording instrument had a 
time lag and, although it recorded correctly at lower densities, 
readings were low when the density exceeded about 30 per cent. 

Any method of visual determination of smoke density which 
employs an irrational scale has the disadvantage that the 
readings obtained are not comparable with those obtained 
from indicators or recorders, all of which employ a rational 
or 0 to 100 per cent scale. In one instrument that employs 
an irrational scale, the range is limited and the instrument 
cannot be used for observations exceeding a relatively low 
density 

In the installation previously mentioned, the distance 
between the sleeves is such that the smoke-density readings 
obtained from the indicator and the observations of the stack 
discharge are the same. This scheme does not preclude correc- 
tions that might be made to the indicator readings to reduce 
them, for example, to what would be obtained if the distance 
between sleeves was some standard dimension, such as 1 ft. It 
seems desirable that any standards which might be agreed upon 
should provide for some correlation between the measurements 
obtained from indicators or recorders installed within a plant 
and observations made of the stack discharge. If corrections 
are applied, they should be made preferably after the indicator 
or recorder smoke-density readings and stack observations first 
have been obtained on a comparable basis. 

In conclusion, the author is indebted to W. A. Carter, F. B. 
Goulait, and A. C. Pasini of the production department for 
assistance in the investigations. 
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INDUSTRY, LABOR, and the PUBLIC 


A Contribution to the Better Public Understanding of Management's 
Several Relationships 


By RAY M. HUDSON 


NEW ENGLAND COUNCIL, BOSTON, MASS. 


HO LOSES when an industry closes its plant and 
moves away? The community! 

Who loses when disrupted production stops the out- 
flow of product? Everybody! The company loses business, 
the workers lose the wages they might have earned, the car- 
riers lose freight revenue, merchants lose sales, banks lose sav- 
ings that otherwise would have been deposited, and church col- 
lections dwindle. If the interruption continues long enough, 
even the tax collector does not collect as much as he otherwise 
would. If the trouble is bad enough, the community's reputa- 
tion for maintaining law and order may suffer. In addition, 
the community may also lose the industry. 

But why does anyone need to lose when a reasonable con- 
sideration of industry's obligations to us as customers, work- 
ers, stockholders, and citizens, and of ours to industry will 
provide a basis of mutual interest and understanding—the 
first essential to continuity of industrial residence and opera- 
tion? 

Manufacturing is such an important factor in the life of 
our nation and employment in manufacturing so necessary in 
the lives of millions of our people that some discussion of 
the several obligations of industry or of its management is 
not only timely in view of the current industrial situation, 
but is also necessary to a better public understanding of that 
situation. 

The daily papers are full of reports of events or affairs in 
which someone's rights have been invaded, but seldom do 
those instances in which someone has fulfilled his obligations 
make front-page news. Finland made the front page for so 
doing, but that was some time ago. Perhaps the reason is that 
rights are an expression of self-interest. We naturally yell 
when our toes are stepped on. Our obligation, so to steer our 
course as to keep off the other fellow’s toes, is taken for granted, 
but it often takes conscious well-directed effort to fulfill it. An 
obligation implies consideration of the other fellow. It makes 
us think of what we owe him. 

In this article are outlined the obligations of management, 
industry's chief agent, to customers, workers, stockholders, 
and to the community of which all, including management 
itself, are essential members. What each of these owes to the 
others and what they all owe to management are also outlined, 
with the hope that more attention to obligations and less to 
rights will, at least, suggest a different approach to needed or 
desired readjustments. 

It is said that out of its depression experiences, management 
has developed a new concept of its social obligations, or re- 
sponsibilities. The fairly recent and rapid development of 
public-relations work by industry in its behalf demonstrates 
that industry desires to be better understood and appreciated 
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for what it is, what it does, and what it means to the com- 
munity and to the nation. 

However, no amount of paid publicity or skillfully written 
advertising can offset unfavorable word-of-mouth comment 
that results from failure by industry to fulfill its obligations 
whether they are those to customers, workers, stockholders, 
or to the community. To acknowledge a responsibility is one 
thing; to live up to it is another. 

What is meant by social responsibility? Does it mean a 
newly developed interest in matters long-considered no concern 
of management? Does it mean, as a result of that interest, an 
assumption of responsibility for conditions or situations not 
ordinarily considered within the province of management? 

If we consider responsibility as ‘‘the state of being respon- 
sible or accountable,”’ and also “‘that for which one is answer- 
able, a duty, obligation, or a trust,’’ then we may think of 
management's ordinary duties of supplying its customers with 
a sound product and its stockholders with a good return on 
their investments as its principal duties. However, when the 
word social is used to classify responsibility, we find that 
social means “‘pertaining to society, disposed to hold friendly 
intercourse, companionable, and constituted to live in society."’ 

No extended study of management is necessary to demon- 
strate that it varies greatly in the degree of friendliness which 
it shows to stockholders, workers, customers, and to the com- 
munity in which it ‘lives, moves, and has its being."’ Each 
industrial community has its good and bad examples. Simi- 
larly, in the history of nearly every industrial community can 
be found examples of the failure of one group or another to con- 
sider or to respect and live up to its obligations to one or more 
of the elements we are considering in this article. The reader 
as he checks the obligations herein stated will doubtless be 
able to call to mind instances which bear out this statement. 

And now to the obligations themselves: 


PART I 
1 Management's Obligations to Customers. 


(4) To Give More for Less. This is the philosophy of modern 
industry. The manufacturer makes his bid for sales on quality, 
quantity, and service at a price which the customer is able and 
willing to pay. The customer pays the bill, and therefore is 
entitled to value received at least, but business is finding that 
it pays to give the customer ‘‘value received plus,’’ not as la- 
gniappe but as an investment in good will that leads to repeat 
orders. When the customer is treated right, he usually re- 
sponds and his continuing purchases of the same brand, make, 
or model show up in the reports of succeeding years. 

To give this “‘plus’’ to value, management is obliged to keep 
its designs up to date, to improve its products through re- 
search, and to bring out new products. It is obliged also to 
keep its plant modern and equipped to produce goods better, 
quicker, and cheaper. It also has to keep its service up to date 
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by maintaining high standards of accuracy, reliability, and 
courtesy. 

(6) To Stay in Business. Customers have the right to expect 
that their sources of supply will be dependable. A firm which 
has won the customer's favor, as shown by his purchases, 
owes it to that customer to have the accepted product ready 
and available when he again comes into the market. 

(c) To Be Diligent in the Customer's Behalf. The policy of 
caveat emptor was long ago replaced in progressive firms 
with the policy of looking out for or promoting the customer's 
interests. This requires management to be progressive not only 
as to policies, but also to conduct itself so that it does not pro- 
voke unfavorable public opinion, lose public sympathy, or 
invite regulatory legislation. It should not embarrass its cus- 
tomers, and in addition should always be honest, fair, frank, 
and open and aboveboard in all its dealings with them. 

Progressive management seeks not only to hold present 
customers but annually to gain sufficient new ones at least to 
offset losses due to natural or unavoidable causes. It realizes 
that a minimum customer turnover may prove more essential to 
its success than a minimum labor turnover, desirable as that 
is. Progressive management also seeks to increase the number 
of its customers. Growth is not accidental. It must be 
planned and guided. 


2 Management's Obligations to Its Workers. 


(4) To pay them fair wages, and to establish and maintain 
mutually acceptable standards for the fair day’s work that is 
the basis of a fair day's pay. 

(6) To provide working conditions that assure the workers’ 
safety, health, comfort, longevity, and peace of mind. 

(c) To treat them equitably at all times, to discriminate 
against none of them, and to provide opportunity and means 
for them to express themselves to management on any matter 
which they feel or find is either favorable or adverse to their 
interests. 

(d) To provide opportunity for advancement and at least to 
cooperate in their education and in their training for greater 
proficiency and larger responsibility. 

(¢) To provide steady work. Workers may work 40 hours 
per week, or 40 weeks a year but the costs of living for them 
and their families go on for 24 hours a day 365 days a year. 
Annual earnings mean more to most men than exorbitantly 
high hourly rates. A year-round job at a fair wage means 
security. 

(f) To give credit where credit is due, and to recognize in- 
dividual value and merit. Individual workers desire to be 
recognized and respected for what they do and what they are. 
The accurate worker desires his record of minimum spoilage 
and waste recognized and considered in the determining of his 
value to the company. Likewise the worker who, by his dex- 
terity and other natural or acquired abilities, becomes known 
as a quantity producer desires recognition for his output per- 
formance. Again the worker who keeps his health, stays fit, 
and does not subject the company to losses of production 
through absences desires his regularity of attendance recog- 
nized. 

A worker who has acquired several skills and is capable 
of performing several different jobs effectively desires his versa- 
tility recognized, for he feels that his value to the company is 
greater, other things being equal, than the worker of fewer 
abilities. While it has been demonstrated in any number of in- 
stances that mere length of residence on the job is no real proof 
of ability, length of service is often considered a criterion of 
ability and increasing value. The worker who has been with 
the organization a long time expects it to recognize the fact 
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and to respect his seniority. And last but by no means least, 
the employee whose attitude is always cooperative, who is 
constructive in his endeavors, and whose conduct is right 
or exemplary expects some appreciation to be shown of his 
efforts. 

Management, to fulfill its obligations to its workers, may 
well weigh these several factors and utilize all of them in its 
treatment of its workers, whether shop or office. 

Beyond this, management owes it to its workers to keep 
them well informed as to its competitive position, its earnings, 
its prospects for continued operation, and other matters, 
ignorance of which often leads to suspicion, resentment, and 
interruption of operations. Sound employer-employee rela- 
tions are as necessary to success as are either sound customer or 
sound public relations. 


3 Management's Obligations to Those Workers Employed by Sup- 
pliers or Vendors. 


(4) To make its purchases at prices that permit the vendor to 
stay in business, pay his workers a fair wage, and otherwise 
give to them relatively the same treatment and opportunities 
which the purchaser strives to give his own workers. The 
purchaser may well recognize that his supplier's employees are 
in a broad sense buyers of the goods and services which the 
purchaser's firm is offering. 

While it is probable that the manufacturer who is working 
under fixed limits of cost will naturally try to purchase from 
the lowest responsible bidder, he should realize at the same 
time that excessive pressure for low purchase price may breed 
trouble in the vendor's plant and that this, in case of work 
stoppage or strike, rebounds to cripple the purchaser's opera- 
tions. One of the first effects of the ‘‘sit-downs’’ was to curtail 
shipments from the vendor plants with consequent forced 
idleness as well as the loss of pay for many of the latter's 
employees. 

(6) To maintain continuing relations with the vendor who 
lives up to his obligations in order that the latter's workers 
may also enjoy steady work, a fair annual income, and an abid- 
ing sense of security. 

(c) To require reasonable production and delivery schedules 
to the end that the vendor's workers in their efforts to meet 
the purchaser's requirements may not be subjected to exces- 
sive strain or fatigue, and that the vendor himself may not 
be forced to make overtime payments or suffer other penalty 
costs. 


4 Obligations of Management to the Community. 


(4) To avoid pollution of air and water, commit no nui- 
sances, or in other words, do nothing that makes or tends to 
make the community, because of the factory, less desirable as a 
place in which to live. 

(b) To carry its fair share of the costs of community opera- 
tion and services. 

(c) To respect its responsibilities to the community. Estab- 
lishment of an industry in a community imposes some obliga- 
tion on the management of the industry to provide the fullest 
possible employment for its workers. The question may well 
be raised as to whether management has any moral right to 
dump workers on to the community, by reason of its inability 
to maintain steady operations, or by a lockout, or by removal 
to another location for any but the soundest of economic 
reasons. 

(4) To conduct itself at all times in a manner worthy of the 
respect and cooperation of the community. Management may 
well maintain an interested, friendly, and cooperative attitude 
toward the community, cultivate and retain its good will, and 
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aid in its growth and development as a good town in which to 
live and work. 


5 Management's Obligations to Stockholders. 


(a) To provide them reasonable and regular returns on their 
investment. 

(4) So to operate as to assure this without injury to custom- 
ers, workers, or the community. 

(c) To present to them accurate reports regarding the condi- 
tions and progress of the business and to do this at intervals 
which are sufficiently frequent to permit any needed cor- 
rective action as quickly as possible after the need for it is 
manifest. 


PART II 
1 Customers’ Obligations to Workers. 


Customers owe it to workers to order their requirements at 
the time or at a rate that will help workers to have steady work 
at fair and proper wages under right working conditions, and 
to achieve that degree of economic security essential to their 
welfare, progress, and satisfaction. Reasonable consideration 
by customers for those who build the product soon makes evi- 
dent that minimum wage standards sufficient for healthful liv- 
ing put a floor under product prices. Pressures from workers’ 
groups for higher wages tend to raise that floor while pressures 
from customers for lower prices operate to lower it. Customers 
owe it to workers not to press for prices that violate minimum 
living standards. 


2 Customers’ Obligations to the Community. 


Customers may well realize that the community, in which is 
located the industry from which they purchase their require- 
ments, makes certain contributions or renders certain services 
to the industry. These services are important factors in the 
continued successful operation of the business to which the 
customers look as a source of supply. Customer pressures for 
low prices may force management to transfer those pressures to 
the community in demands for lower taxes or abatements, or 
other concessions. These in turn may reduce the community's 
services to its industries. 


3 Customers’ Obligations to Stockholders. 


It is not readily apparent that customers have any definite 
obligations to stockholders, although occasionally a customer 
may feel grateful toward those whose investment in a specific 
enterprise has helped to make available the goods and services 
which he, the customer, enjoys. For the most part, the greater 
obligation is from the stockholders to the customer. 


4 Obligations of Customers to One Another. 


These may exist though not easily definable. It is obvious 
that action by customers as a group may make or break a manu- 
facturer, but such group actions usually find their origin in 
satisfaction or dissatisfaction with the product and the service 
behind it. Full freedom of choice in purchasing belongs to the 
customer, for when a dollar goes to market, it usually goes 
where it gets the fullest value. Customers are not obligated to 
continue purchasing a product or a line of goods which does 
not represent the fullest value for the price charged. 


PART III 


1 Obligations of Workers to Customers. 


(4) Honest workmanship expressed in quality and quantity 
of daily product output. 

(6) Minimum cost obtained through the elimination of the 
losses of time and material represented in spoiled work, and 
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the loss of productive time represented in loafing on the job or 
stalling. While it is realized that some waste or loss is un- 
avoidable, workers when spending their money for products do 
not wish to pay for wastes caused by the other fellow. Work- 
ers in the rdle of purchasers expect full value for their dollars. 
Therefore workers in the rdle of producers should give full 
value to customers. 

(c) Avoidance of disruption of the service of supply. When 
customers find that they cannot get what they want due to the 
inability of the supplier to furnish them the goods as and when 
wanted, they look to other sources of supply. To the extent 
that customers of the company, which is unable to make de- 
livery, establish and maintain satisfactory buying relations 
with another company, the first company loses business and its 
workers likewise lose work opportunities that, prior to the 
interruption, meant wages, buying power, and possibly job 
security to them. 


2 Obligations of Workers to the Community. 


(a) To be law-abiding and to cooperate with the authorities 
in Maintaining law and order. Many recent illustrations of dis- 
regard for this obligation testify to increased costs to local, 
state, and national government for policing, arbitration, media- 
tion, and court proceedings—costs which eventually have to 
be absorbed, chiefly by the taxpayers. Even those who do not 
consider themselves taxpayers, since they do not own property, 
pay a share of these greater costs in the prices of goods and 
services which they purchase. Taxes are not less burdensome 
simply because they are hidden. 

(6) To maintain health, and to avoid accidents, fires, and other 
losses—for again costs to the community for services, protec- 
tive or preventive, usually come to rest on the taxpayer's 
pocketbook. 

(c) To be thrifty and self-supporting; to avoid becoming 
public charges. While it is realized that misfortune overtakes 
many, and the poor are always with us, both an obligation and 
a responsiblity rest on the individual to strive at all times to 
establish and maintain his economic independence. As for 
those who would “‘chisel’’ on their communities, nothing com- 
plimentary can be said. 

(d) To be cooperative in community development and ad- 
vancement, and in the protection of the community's good 
name. A town gets a poor reputation as a town in which to 
live when its citizens let it get that way. 


3 Obligations of Workers to Stockholders. 


(a) To respect their rights and interests and to show as much 
regard for the stockholder as the workers expect to be shown. 
It is the stockholder whose money sets the worker up in busi- 
ness, so to speak, by providing him with a shop or workplace 
where the worker labors and sells his services. The stock- 
holder pays the taxes, insurance, and other upkeep costs for 
that workplace; provides and maintains the tools and ma- 
chines, pays for the depreciation on them, replaces them when 
they become obsolete, and otherwise carries the burden of keep- 
ing the factory going. Without this aid, the worker, under 
our present economic system, is likely to be without a market 
for his services. 

(b) Workers are not obligated to purchase the products of 
the company which employs them unless its products are 
within their desires and also their means to purchase them — 
and then only if and when the products have proved to be the 
best buy they can obtain for their money. Under these condi- 
tions it may be an evidence of enlightened self-interest on the 
part of the workers to cooperate both in building and main- 
taining sales for the company which employs them and for the 
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stockholders who have made its plant and facilities possible. 


4 Obligations of Workers to One Another. 


(4) To respect their rights as individuals without discrimi- 
nation or coercion. Each one has his constitutional rights. 
Disregard or disrespect for them by the few works hardships 
on the many. 

(b) To treat one another as each one desires to be treated. 
The golden rule is still the foundation of successful human rela- 
tions. 

(c) To stand together for justice, fair play, and right treat- 
ment, also for the protection of their standards. 


PART IV 


1 Community's Obligations to Those Who Buy the Products of Its 
Industries. 


The community may well demonstrate to the customers of 
its industries, wherever those customers may be located, that 
i appreciates the business the community enjoys because 
of their purchases; and that the location and maintenance 
of these industries within its boundaries are to the advantage of 
the customers. In other words, show them that the specific 
location and the cooperation of the community with its in- 
dustries, as expressed in public services and local attitude, are 
contributing to give the customer the fullest value possible. 


2 Community's Obligations to Workers in Its Industries. 


(a) To maintain conditions favorable to their health, safety, 
education, advancement, and general welfare. 

(6) To stand by them when justice and fair play warrant or 
require. 

(c) To stand against them when their demands and interests 
are against the best interests of the community, and thus against 
their own best interests. 


3 Community's Obligations to Stockholders. 


(a) To see that their property rights are respected. 

(6) To show to stockholders some measure of appreciation 
for placing and continuing their investments in local enter- 
prises. 


4 Community's Obligations to Itself. 


(4) To refrain from actions that cripple or handicap its in- 
dustries or that are likely to render them less able to meet their 
competition, whether intraindustry, interindustry, or both. 

(6) To exert itself to provide facilities and maintain condi- 
tions favorable to the profitable and continued operation of its 
industries, by avoiding excessive taxes or unduly restrictive or 
punitive ordinances or laws. 


5 Community's Obligation to Its Neighbors. 


To refrain from bribing their industries away from them or 
taking such other action as disrupts or tends to disrupt the 
neighbor community's economic situation, lest in so doing the 
aggressor community destroy purchasing power in the other 
community for the products of the former's industries. 


PART V 
1 Obligations of Stockholders to Customers. 


To exercise such supervision over management as will assure 
customers, at all times, fullest value possible in their purchases. 


2 Obligations of Stockholders to Workers. 


Again, to exercise such supervision over management as will 
assure to the workers continuously all that they may have any 
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reasonable right to expect in return for their services and con- 
tribution to the success of the product, as shown by its con- 
tinued acceptance and purchase by the buying public. 


3 Obligations of Stockholders to the Community. 


(4) To accord to community officials and citizens a proper 
appreciation of the cooperation given by them in maintaining 
locally, conditions favorable to the continuance of the enter- 
prise in the community. 

(6) To exercise such supervision over management as may be 
needed to maintain mutually satisfactory relations between the 
community and its industries. 


4 Obligations of Stockholders to One Another. 


(4) To show confidence in and give support to able and pro- 
gressive Management. 

(6) To maintain constant interest in the plant and its prod- 
ucts as the sources of the returns which stockholders expect 
from their investment therein. 

(c) To relieve themselves of management which fails to meet 
properly its obligations to all concerned, viz., customers, 
workers, stockholders, and the community. 


PART VI 


Obligations of Customers, Workers, Community, and Stockholders to 
Management. 


(a) Customers owe to management, only that appreciation 
justly due for products well made and service well rendered, and 
this appreciation is usually shown by repeat orders for the 
product, and by expanding sales. 

(6) Workers owe to management a cooperative attitude, fair 
play, and loyalty, as well as a fair day's work for a fair day's 
pay, when management fulfills its obligations to them. 

(c) The community owes to management the protection of 
the property and other rights of those for whom management 
is the agent, custodian, or representative. It likewise owes 
management a fair opportunity to demonstrate its ability to 
manage; and also owes to management a measure of respect for 
its contribution to the community's success and progress. 

(4) Stockholders owe to management their confidence, co- 
operation, and support, as well as a fair reward for its service. 
When management fails to meet its obligations properly to all 
with whom its task requires it to deal, stockholders should be 
prompt to replace that management. 


PART VII 
Management's Obligation to Itself. 


(a) To establish and maintain high standards of efficiency 
and conduct. 

(b) To demonstrate continuously its fitness for its job, 
through the results it produces, and by faithful fulfillment of 
its obligations. 

(c) So to operate as to minimize the need for regulation or 
control by governmental agencies. 

(d) Through its leadership to ‘point the way,"’ to the end 
that the average level of management may be lifted continu 
ally closer to the level of that in the best managed plants. 
Management should never be satisfied with being average. 

(¢) To retire voluntarily from the scene of action when it 
finds it cannot live up to what is expected of it. 


CONCLUSIONS 
The net effect of an earnest effort on the part of each element— 
management, workers, stockholders, community, and custom- 
(Continued on page 626) 
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New Electrical Equipment for 
MANUFACTURING OPERATIONS 


By W. D. TURNBULL 


WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH PA. 


O SERVE the demands of industry, a motor manufacturer 

today must be able to furnish over 50,000 combinations 

of motors. In alternating-current motors alone, between 1 
and 200 hp, there are over 20,000 combinations. Any one of 
these can be selected from the price form, and the motor manu- 
facturer would be glad to accept your order and is set up to 
manufacture it. This is a bewildering figure and it is hard to 
understand that such a diversity is necessary to meet the re- 
quirements of industry, particularly when we realize that 
each and every one of those 20,000 motors is in some way 
distinctively different. For instance, a l-hp motor may be 
furnished for 110, 220, 440, or 550 volts; frequencies of 25, 50, 
or 60 cycles; one, two, or three phases; high or normal torque 
requirements; various starting current requirements; in open, 
totally enclosed, totally enclosed fan-cooled, splash-proof, and 
explosion-proof types; and for foot, bracket, and flange 
mounting. 


MANY NEW ELECTRICAL DEVICES ARE BASICALLY OLD 


Now when we ask: What's new in electrical equipment for 
manufacturing operations? the answer is that new electrical 
developments are finding a place and useful purpose in industry 
by changing process and manufacturing methods and helping to 
produce a better product or decrease the cost of a product, but 
it usually takes some years to utilize or adapt a new basic de- 
velopment fully so that today many of our new and most use- 
ful electrical devices are basically old. Consider welding; 
basically, the art is not new as of today. However, an elec- 
tronic timing device was recently developed. This device looks 
something like a radio tube but is several times larger. Its 
function is to control accurately the time that a predetermined 
current is permitted to flow through a circuit. Inherently, it 
is capable of handling several thousand amperes for a short 
time. Its development has opened up a whole new field and, 
in some industries, has completely changed manufacturing 
methods and designs. Briefly, this electronic device times and 
controls accurately the duration of a weld to 1/129 sec so that 
thin steel is welded without warping, burning, or electrode 
marking on the exposed surface. Premachined mechanical 
parts are welded for accurate fit. As high as 120 fpm of con- 
tinuous formed channel is being fabricated with 3-in-spaced 
spots, each the equivalent of a rivet. In the automobile in- 
dustry, the combination of wide steel sheet, huge presses, and 
electric welding has produced the safest, cheapest, and best 
car that has yet been manufactured. The art of welding is 
not new. The electronic-tube timing device is new and, when 
applied to welding, enables industry to obtain a finer perfection 
of an older art or development. 

Motors are not new, but there are adaptations, new mechanical 
and electrical modifications, to meet new requirements and prob- 
lems of industry. For instance, we have commercial-aviation 
planes that maintain scheduled cruising speeds of over 200 mph 
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and streamlined trains that maintain, day after day, speeds which 
only a few years ago were records in railroad history. One of 
the things that has made possible the manufacture of these trains 
and planes on a commercial basis is the machinery that consist- 
ently turns out the parts making up these planes and trains, with 
the precision that is necessary to stand up under these highspeeds. 
What has the electrical equipment contributed in this develop- 
ment? New mechanical modifications have been made on motors 
so that they can be mounted directly on or near the tool, 
permitting higher speeds on the tool; more perfectly balanced 
motors have eliminated or minimized vibration; matched electri- 
cal characteristics give cushioned starting, synchronized speeds, 
and rapid reversals; and automatic control not only reduces set-up 
time but also consistently gives precision in operation. For 
instance, application of a modified variable-voltage drive to 
planers not only develops greater accuracy but also greatly 
extends the operating-speed range: Thus, the older form 
of drive would develop on a 4- to 5-in. stroke about 30 
strokes per minute, while the newdrive develops about 50 strokes 
per minute on the same length of stroke. The principal modi- 
fication is the addition of a motor-generator regulator similar 
to that used in modern elevator control to maintain a constant 
speed for a given setting of the field rheostat regardless of load 
variation. This regulator also acts as a field-forcing means for 
the generator giving rapid acceleration and retardation of the 
motor and, therefore, fast reversal of the platen. Undoubtedly, 
this type of drive will find many applications in industry and 
is indicative of the trend in new control developments toward 
providing automatic operation, wider operating ranges, higher 
speeds, and greater accuracy with various parts interlocked to 
give protection to operator, machine, and work. 

Looking back a minute at the motors, the electrical manufac- 
turer is providing standardized designs with various electrical 
characteristics to meet almost every need of industry and me- 
chanical modifications that enable the motor to operate safely 
in almost any surrounding. Totally enclosed fan-cooled motors 
develop practically the same rating as an equivalent size of 
open motor and, in addition, provide protection against 
weather, dirt, and metallic dust. Explosion-proof motors 
permit safe operation in surrounding atmospheres of explosive 
gases. Mechanical modifications, such as flange or bracket 
mountings, permit locating the motor directly on the machine 
or tool, or, in the case of a machine that is somewhat equal in 
size to the motor, such as a centrifugal pump, placing the pump 
directly on the motor, thus eliminating the bedplate, coupling, 
and pump bearing. 


SOME ENTIRELY NEW BASIC DEVELOPMENTS 


The “‘Precipitron,’’ is a new electrical filter that cleans dirt, 
dust, and other foreign substances from air or gases by operat- 
ing on the electrostatic principle. Even here, the idea of 
electric precipitation is not new but some basic modifications 
have opened up entirely new fields for the application of this 
cleaner. Its particular advantages are its high efficiency in 
a straight commercial design, and its ability to remove micro 
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scopic particles. For instance, a commercial design will remove 
dust particles down to '/2 micron in size and develop efficiencies 
over 90 per cent. It has already been applied in a number 
of industries and processes where dust or other foreign parti- 
cles in the atmosphere present a problem in the manufacture of 
a product, like photographic and motion-picture films and 
certain operations in the textile industry. It has also been 
used in spray booths in pottery plants for recovering china 
glaze. Many other applications have been made, and new ones 
are being discovered continually. In addition to the indus- 
trial applications, it is being used in offices and homes for 
general cleaning. A small unit has been developed principally 
for use in sleeping rooms to give relief to sufferers from hay 
fever and dust asthma. 

Another development is a new type of electric furnace for 
heat-treating dies in a pure gas atmosphere. The result is that 
the surface of the die is not oxidized or decarbonized, which 
means that the die can be machined or finished accurately, before 
it is heat-treated. 

The ‘‘Sterilamp”’ is another new development. In appearance, 
the lamp is a Jong, slim tube faintly glowing with blue light. 
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It emanates, by the passage of current through a special gas, 
a band of subvisible radiant energy which is sharply peaked in 
the germicidal band so that it is efficient in destroying micro- 
scopic life. To what extent this development will ultimately 
affect our lives is hard topredict. Applications arealready being 
made in operating rooms to kill the bacteria in the air and 
reduce the possibility of infection. It has been applied in the 
preparation and packing of meat, foods, and allied products; 
sterilization of containers and wrappers for the prevention of 
contamination by fungi or molds; and in bakeries to destroy 
mold spores, thus increasing the length of time that bread can 
be kept fresh; and it has been found efficient in the sterilization 
of drinking glasses in public places, such as restaurants and 
taprooms. Time will develop where and how it will fit into 
our industrial activities, but it is likely that history wlil some 
day record its development as one of the most important con- 
tributions of electrical-engineering science toman. Years may 
be required before we fully appreciate and utilize these and 
other new developments. We like to feel that our scientists 
and research engineers are today working on the problems of 
tomorrow. 


The “YOU" ATTITUDE zm PUBLIC SPEAKING 


By S. MARION TUCKER 


POLYTECHNIC INSTITUTE OF BROOKLYN 


ARRELL almost invariably gets himself disliked by his 
audience. Some of us have investigated his case and 
found out why by asking a number of his auditors. He knows 
a good deal and really has much to say that is worth hearing. 
In some respects, too, he has a good technique. But he spoils 
it all by his excessive and only too obvious egotism. It sticks 
out all over him. Of course he has a right to feel just as egotis- 
tic as he likes, but certainly, as a speaker, he has no right to 
show it. But he does show it, not only by his entire attitude, 
suggesting his feeling of superiority, but also in the astonishing 
number of ‘‘I’s’’ scattered thickly throughout his speech. 

Now, the “‘I’’ used in a bit of honest autobiography, in a 
story, or in a piece of personal experience, and so forth, is of 
course not only quite harmless but is often most engaging. It 
takes the audience into the speaker's confidence, as it were— 
makes it one with him. But the “‘I’’ that simply asserts knowl- 
edge, opinion, or judgment must be used with delicate discre- 
tion. It isdistinctly perilous. It is only too likely, if repeated 
very often, to sound egotistical and arrogant. It alienates the 
audience. It does not bridge the chasm between speaker and 
audience; it so widens and deepens that chasm that hardly any 
possible merits of the speech, hardly any use of adroit devices, 
can bring speaker and audience together. 

The first phase of this ‘‘You technique,"’ to employ a useful 
suggestive term, is the mere general attitude suggested by “You,” 
even without use of the word. This may have little to do with 
actually uttering the words “‘I,"’ ‘‘You,"’ and “‘We."’ If the 
speaker really gets this fundamental mental attitude toward his 
audience, an attitude of equality and friendliness, he is not 
likely to use many offensive “‘I’s."’ It is this deeply felt and 
clearly implied attitude of sharing that is most likely to win 
liking and interest. We recall Farrell's obvious and repellent 
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egotism. Now, no matter how wise and superior Farrell may 
truly be, he is, after all, only human, like everybody down there 
in his audience. And how can he be sure that down there no 
one is his equal in wisdom? And even were he right in think- 
ing that he knows more and is more important than anyone in 
his audience, why can’t he simply acknowledge the fact to him- 
self and yet be modest about it? After all, nobody knows much, 
even the wisest of us. Finally, if he just can’t help feeling im- 
portant, why hasn't he sense and grace enough to conceal his 
feeling? Whatever his other qualities, he certainly lacks any 
vestige of psychological insight, any idea of how to handle an 
audience. But the fact is that Farrell is self-satisfied in all his 
relations. Unfortunately, he simply takes his ordinary and 
offensive self up on the platform and exhibits it to all and sun- 
dry. 

The other phase of the ‘*You technique”’ is actually a matter 
of words. The friendly ‘‘You”’ attitude, felt within the speaker, 
is very likely to get itself expressed in the very words ‘‘ You,” 
“You and I,’’ and ‘‘We.’’ All serve the same purpose.  Per- 
haps **You"’ may be said too often to an audience, but generally 
it is said far too seldom. Not the “‘You’’ that teachers use 
in talking down toaclass. This hortatory ‘‘You,"’ rather con- 
descending and pedagogical, may prove as offensive as the most 
egotistic “‘I.’" Not the teacher’s “‘You,"’ by any means; but 
the ““You"’ that communicates, makes common cause with the 
audience, and shares things with it. This friendly ‘‘You’’ 
carries a statement right home. It personalizes the statement. 
It helps to bring the audience right up on the platform with the 
speaker, or, better still, helps to take the speaker off his pedes- 
tal and place him right down on the floor with the audience. 
It is the audible verbal expression of the speaker's inner attitude. 
It helps to create an atmosphere of friendly receptivity. It is 
a major means of arousing and holding interest. 
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ENGINEERING 'S PART zn the 
DEVELOPMENT of CIVILIZATION 


IICivilization and Engineering at the Dawn of History: A Summary 


By DUGALD C. JACKSON 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


UR SURVEY has 
now reached the 
period when hu- 

man adventure has ‘‘cul- 
minated in the dawn of 
conscience and introduced 
the age of character,"’ as 
the great Egyptologist 
Breasted put it. Civili- 
zation has begun. The 
addition of reflective men- 
tal effort to bring into a 
useful, coordinated struc- 
ture the empirical and im- 
pulsive elements of arti- 
sanship has by this Dawn 
of History produced men 
competent to perform the 
functions of primitive 
engineers. Such men 
obviously must have been 
the individuals of most 
active mind and also of 
least willingness to bear the burdens of physical drudgery and 
wearisome watchfulness. These men guided people in general 
to means for living in greater assurance of life and greater con- 
venience of surroundings by the expedient of gathering together 
in special communities; and with the communities arose cus- 
toms which became the foundation for morals and ethics. 
Without the social contacts of community life, no soil exists for 
the growth of morals. With community life, morals and ethics 
become essential for existence. 

Prehistoric men, early in the Neolithic age, had crude agricul- 
ture, crude pottery, crude weaving, and some domesticated 
animals. They had implements of stone and bone, and probably 
of wood, for tools and weapons; and late in the same age had 
finally come to some primitive metallurgy, so that copper, 
bronze and, in a few regions, some iron had come into service 
as the materials for tools and weapons. The production of 
metals from their ores was doubtless a matter of chance at first, 
but finally was the outcome of crude intellectual efforts in 
associating and coordinating separate elements into a workable 
process. Latein the Neolithic age man had come for safety to 
live a special community life in some areas, of which examples 
are the villages of lake dwellers with their coordinated struc- 
tures borne on piles or cribwork, and villages located with 


... . prehistoric men, early in 
the Neolithic age, had crude 


pottery . 


(From La prehistoire orientale, Jacques de 
Morgan, Paris, 1927) 


Second of a series of six lectures on this subject delivered at the 
University of North Carolina State College of Agriculture and Engi- 
neering, Raleigh, N. C., Jan. 21 to 29, 1938. The first lecture was 
published in Mecnanicat for July, 1938. 


hydrographic judgment on elevated regions in flood-scourged 
plains. 

The profound influence which a developing agriculture had 
on the life of the prehistoric man may be illustrated by the usage 
of many existing primitive races, who name the natural seasons 
of the year in accordance with their relations to the normal 
weather and to planting and harvesting times. With the 
change from primary reliance for food on hunting and fishing, 
through a food supplement from agriculture, to primary reli- 
ance on agriculture and domesticated animals for food, the in- 
fluence of the agricultural life gradually became intrenched, even 
though the agricultural people might be seasonally nomadic. 
The significance of this change was very great. Amongst 
other things, it meant some deliberation in planning food pro- 
duction in place of accepting solely those food sources which 
were provided by chance and the seasons. It also connotes 
some storage of imperishable foodstuffs to be utilized as a carry- 
over supply between seasons. 

A suitable territory is capable of supporting a larger popula- 
tion of followers of agriculture than of hunters and fishers. 
Mutuality in the affairs of life then becomes more useful, the 
family unity becomes more integrated and communities are 
more likely to become established. The shift of conditions in 
each human age has made preparations for the next age, so that 
it is often difficult to distinguish the relative importance of in- 
ferentially influential features, such, for example, as the relative 
importance of inventions which have arisen in different ages. 
For illustration, to readers familiar with the cotton country: 
Which is the more important invention, the prehistoric inven- 
tion of the eye-pierced needle (which is capable of being used 
with cotton thread) or the modern invention of the saw- 
toothed cotton gin? 

Ethnologists tell us that a common language is not necessary 


. . they had instruments of stone and bone—and probably 
of wood—for tools and weapons... . 
(From Burkitt's ‘Our Early Ancestors,’’ Macmillan Co., New York, 1926) 


for family life and relations. Iam not an expert on such matters 
and will not express myself on the soundness of this statement. 
Each reader can test it out by trying it on her husband or his 
wife. But, broadly speaking, a common language is of ad- 
vantage for relations in a community of individuals, even 
though the individuals are few in number. The need for mutual 
language is particularly felt in the casual contacts of indi- 
viduals which arise fromcommercial trade. Outofsuchneedsthe 
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spoken languages of the world doubtless were developed. Or- 
ganized language must have greatly facilitated and increased 
trade, and thus germs of ship engineering, harbor engineering 
and production engineering were fertilized to further growth 
by those who felt that advantage for themselves might be de- 
rivable from the growth of trade. Community concentration 
became greater at centers of trade, and demand for engineering 
structures and simple machines followed in the wake of com- 
munity concentration. 

While language was far from uniform at the stage of affairs 
characterizing the dawn of history, communities were indi- 
vidually of fair unity within themselves and the art of transla- 
tion and interpretation of inscribed words had arisen. The 
powerful influence for unity of purpose which the ancient 
writers of Hebrew records believed would be commanded by 
the population of the world, were it in possession of a common 
language, is shown in the sixth chapter of Genesis in the Old 
Testament: ‘‘And the whole earth was of one language and of 
one speech. .... And the Lord said, ‘Behold the people is one, 
and they have all one language; and this they begin to do (i.e., 
building a city and a tower), and now nothing will be re- 
strained from them, which they have imagined to do. Go to, 
let us go down, and there confound their language, that they 
may not understand one another's speech.’ *’ 

Tools and simple weapons are evidences of artisanship, as 
also are crude pottery, weaving, simple agriculture, and some 
domestication of animals; but the trail of rudimentary struc- 
tures, foresighted judgment regarding desirable village loca- 
tions, and planned metallurgy (such as the bringing together of 
copper and tin to make bronze), which trail may be perceived as 
the dawn of history is approached, is a pathway in the develop- 
ment of engineering, i.e., the use of the mind to bring together 
physical elements into a coordinate whole (such as a structure 
or process) for the convenience of man. Add complex machines 
to these other features, as is ultimately done in engineering, 
and we will have stepped far. 


EMPHASIS ON SEQUENCE 


Let us emphasize the sequence. It was rudimentary engineer- 
ing, evolved by the mentally most-alert who were reluctant to 
bear the physical burdens of a groveling life, that showed the 
way into the conditions of community life. Then, ethics and 
morals began a growth out of the consequences of the society 
relations. The ability for invention may have existed in a 
brain developed to the order possessed by early Neolithic man, 
but sufficiently sharp recognition of keen inconveniences may 
not have chanced to impress itself on his sluggish mind in a 
manner that caused him to exercise it on the effort to make com- 
plex improvements. However, as the Neolithic age advanced, 
the numbers of people in various parts of the world had become 
considerable and hand weapons were reasonably effective. In 
this state of affairs the insecurity of life and property was ap- 
palling, according to our standards, and it was difficult even 
from the then standpoint. Hence the mentally alert felt a call 
to the invention of means to relieve the pressure for great 
physical activity which was needed for maintaining life 
security and for securing food and shelter in the competition. 

Thereupon inventions of structures, processes or simple ma- 
chines arose from application of various minds to conceiving 
measures for modifying an existing situation, or creating a new 
one which was conceived to be better. The practice of inven- 
tion obviously is subsequent in time to the development of 
reasoning powers in man. It is precedent to or coordinate with 
the application of mind to social organization which arises out 
of the conditions associated with community living. Social 
organization therefore proceeds hand-in-hand with scientific 
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discovery and invention made useful by engineering, because 
engineering renders community life practicable. 

Invention also involves experimentation by which the con- 
ception is built up into a physical embodiment, and it calls for 
a good deal of mental concentration. Moreover, it involves 
the intellectual courage to try again when a first embodiment 
has failed, and to try still again and again if need be after 
thoroughly reviewing and verifying the reasonableness of the 
conception. 

With the main stem of the present human race reaching back 
a quarter of a million years or more, and brain volume as large 
as modern man’s going back at least some tens of thousands of 
years, as anthropologists assert, there has been a long time for 
the more mentally active men who hated inconvenience to 
exert themselves in invention; but the early steps were founded 
on little experience and were extremely crude. Full stride has 
been reached only in recent centuries. But through it all, the 
inventors of these improvements used intelligence to save ex- 
ertion of muscles, which is a practice that, in a more hetero- 
geneous situation, we still follow in the present day. 

Each step forward in the progress of invention looking to- 
ward security of life and property for prehistoric man gave 
further impetus to the tendency toward community living, 
which forced a growing respect for simple mutual interests. 
However, it was only after the stimulus for making inventions 
had resulted in an easier life with respect to life security, food 
and shelter, and also had released more time for cultivating 
physical ease, that growing ethical relations between man and 
man and tribe and tribe became strongly evident and community 
living became smoother. 

Thus the growth of civilization went (and still goes) hand-in- 
hand with adventure of the mind in inventions. Civilization 
connotes harmonious cooperation of many human beings and 
also mutually sympathetic, helpful, and elevated relationships. 
It expands with the engineering arts because the latter enable 
groups of people to become closely associated for the purpose of 
securing their safety and ease of living without sacrificing 
either convenience or major comforts; and the close association 
leads to a growth of morals and ethics because social contacts 
show to each individual] that rules and customs in the nature of 
ethics and morals are of service to the community and to the 
individuals composing it. 

While their ethical propositions often are bound closely with 
their religion by the peoples of organized communities, it is 
not necessary for us to here consider the religious feature, because 
like ethics may associate themselves with diverse religions or 
ethics may be accepted regardless of the religion embraced by a 
person. The ethics arise from community mutuality, while 
religion may have as much force on one individual alone as on 
many. The ethical structures among the peoples of the world 
are the results of human instinct coupled with human experi- 
ence relating to human contacts. Such structures may be inde- 
pendent of the religions of the peoples concerned, for example, 
as set out in the Confucian ethics so widely accepted in China; 
or they may be strongly influenced by the impact of religious 
traditions, for example, as set out by the Japanese under the in- 
fluence of Shintoism. We also see intereffects, as in the altera- 
tion of pre-Christian ethics by the influence of the doctrines of 
Christ, with which changes we in the western world are 
familiar. Nevertheless, it is to be remarked that the desira- 
bility of associating the religious life with the secular ethical 
life is nowhere herein questioned. 

Maintaining safety of life, equally against the inroads of wild 
animals and fellow men, prior to this epoch at the dawn of 
history, depended on use of the club, the knife, the spear, the 
sword,and the bow. Tribes were exterminated by other tribes, 
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and the latter seized the hunting grounds, fishing grounds, and 
living places of the exterminated. With few exceptions, the 
contacts were between individuals or between savage and un- 
civilized hordes. Where (as in the lake villages) community 
relations existed amongst prehistoric peoples, it was still on the 
basis of a tooth-for-a-tooth, an eye-for-an-eye, a life-for-a-life 
relation. Bear in mind that engineering was only rudimentary 
at the dawning of history, and neither ethics nor morals were 
yet well established. They were only germinating. 


THE INTRODUCTION OF METAL 


During the sequence of centuries of the prehistoric era, each 
of these weapons (the club, knife, spear, sword, and bow) 
gradually became more refined in quality and more effective in 
service in some territorial areas, while similar progress had not 
appeared in other areas. The introduction of metals aided such 
progress. A bronze or iron spearhead may be more effective 
than one of chipped or ground (polished) stone, when wielded 
by equally vigorous muscles. Some traveling about, accom- 
panied by interchange of some goods, had apparently become 
not unusual by the dawn of history—or how account for 
bronze? This is an alloy of copper and tin and the easily avail- 
able ores of these metals do not occur contiguously. 

In early ages even slight contacts by means of hunters, 
wanderers, and adventurous traders resulted in the exchange of 
serviceable information; and also probably resulted in dissemi- 
nation among backward tribes of improved implements of kinds 
which were in the possession of peoples elsewhere. Another 
force for spread of inventions seems also to have been in evi- 
dence in early days, as it is in evidence even in these days. That 
is, when two distant and alien peoples grew in organization 
simultaneously but without contact with each other, the urge 
for convenience sometimes resulted in simultaneous inventions 
of equivalent natures. Ambition and craving for convenience 
seem to sow the world atmosphere with ideas which simul- 
taneously may be reached after in different quarters of the globe. 

Bronze goes back perhaps six thousand years from our cen- 
tury, copper having earlier come into sparing use by man in 
some districts. But bronze, with its better qualities for weap- 

ons and for some 


utensils, seems to 


have replaced copper 
rather generally where 
a metal came into use 
in this early period. 
= 


. After copper, came 
iron. It is thought to 
have come into small 

use in Egypt as long 

: as 5500 to 6000 years 
ago, and acquaintance 
with it and its ser- 
viceable qualities tra- 
veled into and over 

Europe slowly. 

For an understand- 
ing of the details of 
man’s life in the times 
- prior to the meager 
we must depend on in- 
ferences gained from 
the character and lo- 
cations of the artifacts 
left in enduring mate- 
rials by the human 


. . a bronze or iron spear head may 
be more effective than one of chipped 
Or ground stone, when wielded by 
equally vigorous muscles... . 


(From La prehistoire orientale, Jacques de 
Morgan, Paris, 1927) 


621 


beings and from human bones or parts of bones (with here and 
there a skeleton), bones of wild animals, remains of shellfish, 
cereal grains, remains of works (such as drawings on cave 
walls, burial mounds, piling of pile dwellings), and other such 
articles which were of durable materials or which nature has 
chanced to preserve. Relics of prehistoric boats have been 


.... for an understanding of the details of man’s life in times 
prior to the meager earliest inscriptions, we must depend on 
inferences gained from the character of the artifacts left in en- 
during materials by human beings... . or on crude drawings... . 
(From ‘The Sailing Ship,’ by R. C. Anderson, McBride & Co., New York) 


found in the mud under the ruins of Swiss prehistoric lake 
villages, and perhaps elsewhere. There is good reason to de- 
pend on the inferences. They verify each other, and new dis- 
coveries are confirmatory. 

The situation is a bit analogous to the case of the ruralite 
who found a lost horse by reflecting on what he would do and 
where he would go if he were a horse. The archaeologist must 
examine and classify all the prehistoric finds, then try to free 
his mind from all of the influences, conventions, and prejudices 
which have been implanted in his consciousness by his own 
modern experiences, and interpret the past with his mind open 
to be affected only by phenomena of the past. Thereupon, from 
his collection of prehistoric facts, he can draw wise inferences 
about the details of prehistoric living. This is a difficult in- 
tellectual achievement and many an ardent archaeologist has 
gone deeply into error because of his failure to eradicate from 
his reasoning all influences of modern knowledge. I may add 
that this correct procedure derives some justification from the 
fact, as we are told by physiologists and anthropologists, that 
the brain betterment of man is almost immeasurably slow. 
Therefore, if we can divest ourselves of modern knowledge and 
prejudices we ought to think in a manner somewhat like the 
prehistoric ancestors. 


THE ENGINEERED VILLAGE 


Then we arrive at inferences such as the following: For those 
inhabitants who became dwellers in engineered villages—for 
example, the villages of lake dwellers—the appeal and the 
practicability of permanent residence became established. Such 
inhabitants ceased a life of nomadism. This perhaps was partly 
because a wise location made the food supply of reasonable 
certainty. Also, the engineered village afforded more satisfac- 
tory protection from the elements than cave dwellings or a hap- 
hazard camp location or a nomadic life. Thus the roving ways 
of the hunter who depends mostly on wild meat for food gave 
way to more intensive thoughts of agriculture, among the in- 
habitants of the engineered villages. Man then had begun to 
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self and family such as characterize the objec- 
tives of most mammalian animals. In this we 
must recognize the difference between the as- 
pirations of males and females, which is empha- 
sized in the human beings. Then he gradually 
came to desire the permanent establishment of 
health, recreation, and contentment (or perhaps 
the correct word instead of contentment would 
be happiness). When imposture, deceit, and 
malice imposed themselves on mankind the 
sources of the deadly differences and hates of 
men were born, and this probably was synchro- 
nous with the early dawn of intelligence and 
therefore was tens of thousands of years before 
the dawn of history. The unhappy effects are 


with us until this day. 

However, as far as the structure of social 
justice is concerned, although it is not yet fully 
practiced, it is nevertheless a component part 
of civilization because it arises from the results 
of social contacts. Puny steps in the estab- 
lishment of social justice occurred even in the 


. the engineered village afforded more satisfactory protection from the early part of the historical period of man. 


elements than cave dwellings or a haphazard camp location. 
lake village Uhldingen, Lake Constance, Germany. 


(From *‘Human Origins,’ by G. G. McCurdy, D. Appleton & Co., New York, 1926) 


capitalize his craving for security which has grown to great 
scope by this twentieth century. As a Chinese apothegm of 
2500 years ago says: 


“The tree big as a man’s embrace began as a 
tiny sprout, 

The tower nine storeys high began with a 
heap of earth, 

The journey of a thousand leagues began with 
what was under the feet.”’ 


The development of twentieth-century man has been a case of 
polishing the human being through hard trials, like polishing 
a gem by rubbing, and the process is not completed yet. Condi- 
tions amongst men in the prehistoric ages and the earlier 
milleniums of history, and man’s ways of securing his life and a 
living, as far as we can know and conceive them, leave the im- 
pression that man’s world in prehistoric days 
was, to use the words of Kingsley, ‘*A God- 
forsaken anteroom of hell,’ when looked at 
from the vantage point of our modern comfort. 

We do better now, in this twentieth century, 
but we are not through improving yet. A 
Chinese proverb says: “Intoxication is not the 
wine's fault, but the man’s.’"’ And if we are not 
in this twentieth century making the progress 
that we ought to be making, it is for us to ex- 
amine our own souls. 

We will return to this question in a later 
lecture; but here I will note that pessimism 
regarding the state of civilization is not new. 
Mencius, who lived 300 years before the Chris- 
tian era, wrote that the world had fallen into 
decay and that right principles had dwindled 
away; and doubt of civilization has been ex- 
pressed over and over again by impatient phi- 
losophers during all of the Christian era. 

The early aims of each human being seem to 


Reconstructed 


We still struggle with its problems. As 
Breasted, among others, has pointed out: 
“civilization in its broadest aspects is the prod- 
uct of a long social evolution.’’ In this he is 
referring to wider interests than the purely material features of 
civilization. Even the high respect in which, in the western 
world, we hold ‘*‘weak woman”’ is exclusively modern. 


THE MEANING OF SECURITY 


We now come to the question of what, considered broadly, 
is the meaning to the individual and the community of 
‘security,’ previously referred to. Each individual in him- 
self is a universe of happiness and misery. Which of these 
qualities gains the ascendant in any individual depends partly 
on the individual’s environment and partly on his own intellec- 
tual force and adaptation which are his by heredity. ‘‘I observe 
only how men plague themselves,"’ says the German poet 
Goethe, and this plaguing of themselves seems to have been a 
characteristic of man individually and collectively not only in 
modern times, but also in prehistory and the intervening period 


. nature finally provided . . . intellectual planning for the purpose of 


bringing certain of the simple elements of artisanship into coordinated 
have included security (i.e., safety to life and structures... . 


limb, food, shelter from the elements) for him- 


(From Tyler's ‘‘The New Stone Age in Europe,"' Charles Scribner's Sons, New York, 1921) 
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down to our own times. The answer to our question about the 
meaning of security is threefold, for the individual, for the 
individual's community, for the individual's nation; but the 
three parts merge into one whole on account of the individual. 

Interpreted in terms of our present life: For the individual it 
means, in addition to security against violent death, an oppor- 
tunity to do some productive work without interruption and 
in happiness; it further means an opportunity to provide for 
one’s family in moderate plenty; it means to protect health, 
provide schooling for the children, recreation for all; it means 
a sense of assurance that sufficiency of food, clothing, shelter 
may always be available; it means sympathetic associates and 
neighbors. 

For the community it means much the same as for the indi- 
vidual, provided we use the words of the statement in a collec- 
tive connotation. It means in addition thereto, organized 
measures for supplying mutually developed needs (such as 
water supply, waste disposal and organized transportation), 
measures for combating emergencies such as fires and for re- 
straining unruly or unfair individuals, provisions for adjudicat- 
ing differences between individuals or between the community 
and individuals. 

For the nations it has different connotations because of the 
differing characters of contacts within different nations, differ- 
ing ideals of men who are alien to each other, and the reduced 
sympathy between such. In any one nation it means much the 
same as for the community but with additional provisions for 
adjudicating differences, especially between community and com- 
munity, nation and community, or nation and individual. It 
also means appropriate rule-making bodies. Between nations 
it means provisions for preserving peace and measures for peace- 
ful communications and commerce. 

In prehistory, the aspects of life in which the wish for se- 
curity was felt seem to have been: safety of life from attacks, 
assured provision of food and drink, shelter from the elements 
(e.g., sun, wind, storms, floods, fires, cold), and health. These 
are much simpler and in different order of emphasis than the 
corresponding exhibit for the present day, some five or six thou- 
sand years since the dawn of history, but the pressure of each of 
the factors named remains with us as actively as ever. Indi- 
vidual artisanship could do much for prehistoric men, but more 
was needed to launch their progression into mutually estab- 
lished community-loving individuals. That “‘more’’ which 
nature finally provided was intellectual planning for the pur- 
pose of bringing certain of the simple elements of artisanship 
into coordinated structures or machines. The conception and 
the embodiment signalizing engineering thus came into being. 
This required a combination of observation, rumination, and ap- 
plication of plans to extend operations beyond the purely em- 
Pirical stage. 

The result could not have occurred had not speech and writ- 
ing been invented previously, and true community life could 
not have arisen until after engineering procedures were avail- 
able. Also, as the centuries in historic time are flowing before 
us, it is seen that engineering is as broad in scope as the life 
of man and as varied as human affairs. In the stream of 
history, the channel is outlined by the marks of personal 
genius but the eddying current is impelled by the ambitions of 
men of all types. 

The prehistoric man, and even the man in early historic 
times, possessed little except individual crude artisanship to 
aid him in sustaining the desired security, until germinal engi- 
neering arose which resulted in engineered village locations, 
engineered village construction, and crude metallurgy. Thence, 
rapidly sprang improvements in human relations and conditions 
of living. Note here the emphasis of the sequence: First, engi- 
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neering; then community life; then ethics and morals, arising 
out of conditions of community life brought into being by the 
effect of engineering. The fine arts and then the sciences of 
medicine and surgery, so helpful to man in the twentieth cen- 
tury, followed after; as also did organized rules of law. Magic 
arts in life, and the fear of death, have traditionally come to us 
from the doctrines of magic makers or medicine men of pre- 
history and their practices were long sustained by the priests of 
early history. 

At the present moment 
of our own lives, our na- 
tion and our people are 
overdoing the shout for 
government-supported *‘Se- 
curity’’ maintained for the 
individual without his 
own aid; but nevertheless 
reasonable security of life 
and livelihood is the stuff 
out of which civilization 
has been made. Man has 
sought and still seeks se- 
curity of lifeand livelihood, 
and also the greatest degree 
of convenience and com- 
fort which may be derived 
from any given expenditure 
of energy. It is a truth as 
inexorable as time and 
silence (if we do not press 
the metaphor too far) 
that, as Sancho Panza says, 
“Good fare alleviates 
care," and we may step 
along a step farther with 
the apocryphal Paul Bun- 
yan in saying ‘Meals make 
the man.”’ 

The phrase of the day in 
this twentieth century, 
coming to us from the ....the doctrines of magic 
nineteenth, is ‘‘seekersafter makers or medicine man of pre- 
truth”’ or ‘truth fortruth’s history and their practices were 
sake." What has it been Jong sustained by the priests of 
in the long past? The most early history oe ae 
universal attitude of man (From ‘ Across Australia,” by B. Spen- 
has been seeking for life— cer, and a an Co., 
that is, the maintenance 
of life in some security and, if attainable, in some comfort, 
usually recognizing that it calls for his own efforts as an in- 
dividual, or as one of a group, to achieve the goal. That 
attitude was an attribute of prehistoric man and, without inter- 
ruption, has been associated with man’s development up to this 
moment. Seeking truth for truth’s sake has little meaning 
(except selfishly for an individual's own satisfaction) unless the 
search can satisfy that attitude by leading to amelioration of 
inherent asperities in life’s competitions. Happily it is a fact 
that every grain of truth which has been brought into the light 
of learning has contributed to such amelioration. 

The definition of engineering leads to the comment that in- 
sistent tracing of facts before unreservedly drawing conclusions, 
as is called for in engineering, is a slow development of observa- 
tion and experience, and man’s average rate of correlation of 
experience is very slow. We therefore are not to be shocked 
that engineering arose so late in prehistory, and made such 
slow progress thereafter. Even as late as 2400 years ago, long 
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after the dawn of history, Sophocles noted in his‘* Antigone: 


‘*Man the Contriver! Man the master-mind, 
Man the Householder, the Resourceful, 
Safe from the drench of the arrowy rain 


And the chill of the frozen sky; 
The Inventor of speech and soaring thought.”’ ! 


After absorbing this glorious, this majestic eulogy, turn to 
the full part of the Chorus from which this is quoted and see 
how little that is beyond the powers of artisanship is 
therein ascribed to Man by Sophocles. Also consider how little 
there is in Sophocles’ great works which indicates any compre- 
hensive view of civilization. Then reflect that the date of 
Sophocles was some 3000 years after the date of the dawn of 
history on which we stand in this lecture, and less than five 
centuries before the opening of the Christian era. Truly, in- 
tellectual progress is deadly slow to have gone no farther by 
that time; but fortunately it is cumulative and for that reason 
we gain so much from our engineering of the twentieth century 
instead of continuing to strain our muscles in the way character- 
izing the dawn of history. It is fair to confess that, were men 
possessed of keener powers of intellectually relating observed 
things, we already would have gained much more. 

Engineering is a human affair. It deals with forces and ma- 
terials provided by nature, but adapts them to human service 
for the satisfaction of human aspirations and needs, that are 
felt in each particular period. This process of satisfying, stimu- 
lates human society to dream additional aspirations and picture 
additional needs. Life in the aggregate is a composite of many 
relations and always has been. To safely qualify in such a 
situation, engineering must live under the guiding influence of 
the social philosophy of the period, while controlled by the 
restraints which characterize exact science. 

Let us now state specifically a thesis, the thread of which 
runs through these lectures on Engineering’s Part in the De- 
velopment of Civilization. Our thesis is that civilization grows 
along with security for the individual and for the family, clan, 
community, nation; that community dwelling became favored 
by the more intelligent people of the later era of prehistory, be- 
cause the execution of engineering plans (even though rudimen- 
tary) greatly heightened the degree of security made available; 
that community life, thus drawn together, introduced social 
relations out of which grew rules, regulations, and habits of the 
character of ethics and morals; then during the early centuries 
of the historical era, engineering grew more comprehensive, 
giving birth to improved routes of transportation by sea and 
land, greater command of water supply, and other features, 
which enabled communities to satisfy their aspirations for 
joining together as nations. Out of this situation grew a still 
fuller realization of the need for formulated and accepted prin- 
ciples of ethics and codes of morals. Thus, engineering and 
civilization progress hand in hand, even though haltingly. 

What, probably, was the direct consequence of the develop- 
ment of engineering up to the dawn of history, as we might 
have observed it had we sat in the twilight while the sun of 
history was rising? We may assume ourselves endowed with 
powers enabling us to look into the immediate centuries, both 
backward and forward. Here is the disclosure! Like physical 
prowess, this development of a useful intellectual activity, 
called engineering, produced leaders of the people, and around 
them gathered aggregations of individuals, which aggregations 


1 Using the free and dramatic English rendering by John Jay 
Chapman. The Antigone of Sophocles, translated by Chapman, 
Houghton Mifflin Company, New York, N. Y., 1930. 
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tended to dominate less mentally equipped fellows, even 
though the latter may have been of greater physical prowess. 
This produced horizontally stratified society which made a 
foundation for more exacting military development, an aristoc- 
racy of wealth, slavery, and other objectionable class condi- 
tions, which conditions sustained themselves until mental 
ability became more generally cultivated and sympathy more 
disseminated. 

Thus both service and disservice were part of the early out- 
come of the development of engineering. The contribution of 
service vitally underlies all the development of civilization. 
The disservice, which has been much emphasized by writers 
and publicists in this twentieth century, has been of details. 
These relations will be analyzed in ensuing lectures. In the 
interval we must keep in mind that, in community life, formal 
administrative justice is a necessity for maintaining an orderly 
and desirable status of society. Ethical principles and justice 
are blood brothers, but the human-made rules for the adminis- 
tration of justice are not always a full realization of accepted 
ethical principles, although the rules arise out of the needs of 
the social relations in community life. The conceptions of these 
rules of equity and justice grow out of the relations of man 
with man which are imposed by the contacts in community life 
made possible by engineering and commerce, but rules formu- 
lated often are inadequate to the conception. 


Crane Hooks 
(Continued from page 609) 


inch of permanent deformation had occurred. Several hours 
elapsed between each loading and some recovery undoubtedly 
took place, although this could not be checked since the dial 
gage used in making the deformation measurements could not 
be left in place while making the readjustments. 

Effect of loading beyond the yield point was also noted in 
making tests of the 10-ton crane hook. Step-loading was car- 
ried out, and, during each new loading, the hook behaved 
elastically up to the highest previous load and then yielded 
plastically, following the same curve as during yielding under 
the previous loading. Unloading and reloading curves were 
not shown in Fig. 4 because they would have confused the 
picture designed to show the effect of annealing on the yield 
point. 

The important results of this investigation may be sum- 
marized as follows: 


(1) Importance of periodic inspection and testing of crane 
hooks was clearly established. The routine should include not 
only annealing but also careful visual inspection for cracks, and 
proof-load testing. 

(2) Hardness tests are of value as a rough check of carbon 
content. A low carbon content is likely to result in a hook 
that is too soft to maintain its rated load after annealing. 

(3) Unless cracks are exceptionally deep, no concern need 
be felt concerning reduction of safe carrying capacity due to 
grinding them out, providing sharp changes in contour are 
avoided. 

(4) Ifa hook has been severely overloaded, annealing may 
lower its yield point by as much as 50 per cent. Ratings 
should be based on the yield point in the annealed condition. 

(5) Each time a hook is loaded to beyond the yield point, 
the highest load attained may be considered as the new yield 
point, provided this load is held for a sufficient length of time 
for most of the plastic flow to occur. The yield point can be 
raised more than 100 per cent by repeated overloadings. 
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THE W.P.A. NATIONAL RESEARCH PROJECT 


By HERBERT P. NEGUS 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


HE LITERATURE dealing with the problem of techno- 

logical unemployment is voluminous and bitter. It is 

characterized by two extreme points of view. One view is 
that men and machines are competitive. Machines replace 
workers who must seek employment elsewhere and, perhaps, 
accept a lower wage. The other view is that men and machines 
arecomplementary. New machines need men to make them and 
to operate them. Goods are produced more cheaply and con- 
sumers have more money to spend on other things. The net 
result is said to be an increase in employment and wages. The 
truth, of course, is that men and machines are both competing and 
complementary. The final result depends upon the balance of 
opposing forces; society gains in the form of lower prices, but 
labor may either gain or lose. 

While a few writers have sought to measure the social conse- 
quences of particular inventions, none have attempted a com- 
prehensive factual study covering a large portion of our national 
economy. 

The National Research Project! of the Works Progress Ad- 
ministration was undertaken in order to fulfill this task, and it 
is the purpose of this review to indicate the scope and perspec- 
tive of this project and to present the findings of some of the 
reports which have so far been released. 


SCOPE OF THE PROJECT 


The National Research Program of the W.P.A. was estab- 
lished in October, 1935. The project on Re-employment 
Opportunities and Recent Changes in Industrial Techniques 
was organized in December to inquire, with the cooperation of 
numerous governmental and private agencies, into the ‘‘extent 
of recent changes in industrial techniques, and to evaluate the 
effects of these changes on the volume of employment and un- 
employment.” 

The task of the project has been to assemble and to organ- 
ize the existing data which bear on the problem and to 
augment these data by field surveys and analyses. Reports 
issued to date fall into two main groups, studies of changing 
technology and labor productivity, and studies of the effect of 
industrial change on labor markets. The former studies con- 
tain descriptions of the mechanical or engineering types of in- 
dustrial techniques, conditions affecting their introduction, 
and the rates at which they have been or are being adapted to 
specific uses, as well as measures of the effect of these changes 
on output per worker, total output, and employment oppor- 
tunities. The labor market studies show the effect of industrial 
changes upon individual wage earners. Employment histories 
of over 20,000 workers have been collected showing ‘‘frequency 
and duration of employment periods; the number of times 
workers have changed occupation, employer, and industry; the 
relationship of age and industrial experience to occupational 
mobility; the sources of labor supply in new and expanding 


"National Research Project on Re-employment Opportunities and 
Recent Changes in Industrial Techniques, Works Progress Administra- 
tion, Washington, D. C. 

One of a series of reviews of current economic literature affecting engi- 
neering prepared by members of the department of economics and social 
science, Massachusetts Institute of Technology, at the request of the 
Management Division of Taz AMERICAN Society or Mecuanicat ENGI- 
NeERS. Opinions expressed are those of the reviewer. 


industries; and the geographic mobility of labor in relation to 
the migration, expansion, or decline of industries."’ 


CHANGES IN LABOR PRODUCTIVITY 


It is not possible to review here the interesting developments 
in industrial techniques which are described in these reports. 
As to the effect of technical advance on production, productivity 
and employment, estimates have been prepared for the economy 
as a whole which show that ‘“‘while the nation’s income pro- 
duced increased 46 per cent from 1920 to 1929 (in terms of 1920 
prices) total employment increased only 16 per cent during the 
same period. In 1935, income produced per man-year was 45 
per cent higher than in 1920 and it was estimated that a return 
to the 1929 level of employment would, assuming the 1935 com- 
position of the national output and the 1935 rate of produc- 
tivity, have required an output of goods and services equal to 
116 per cent of the 1929 level, or more than 140 per cent of 1935. 
When the increase in total labor supply is taken into account, 
using the same assumptions, a return to the 1929 level of un- 
employment would, by 1937, have required much greater in- 
creases in the national income produced. But the national 
income produced in 1937 scarcely reached the 1929 level Cin 
terms of 1920 prices) and the lowest level of unemployment 
reached in the fall of 1937 was between 8 and 9 millions.”’ 

These over-all estimates are based upon detailed studies for 
the major types of economic activity—mining, agriculture, 
manufacture, and railroad transportation. The mineral in- 
dustries studied include bituminous coal, anthracite, petroleum, 
and natural gas, phosphate rock, crushed stone, iron ore, cop- 
per, lead, zinc, silver, and gold. In general, the increased use 
of mechanical energy, the adoption of mechanical drilling, 
loading, hauling and hoisting devices, has more than offset the 
increased physical handicaps in mining, reductions in grades 
of ore and the shorter work day and work week, and has re- 
sulted in a sharp upward movement in output per worker. A 
report on ‘“Technology and the Mineral Industries’’ concludes 
that: “In coal mining the forces making for labor displace- 
ment are strong enough to be a cause of some concern. In 
metal mining also the chances of expansion beyond the level of 
the 1920's seem unfavorable. In oil and gas, on the other hand, 
the trend points to an increase in total labor requirements. . . . . 
Taking the mineral industries as a group there seems little 
chance that the total demand for labor will rise greatly above 
the levels of the 1920’s.”’ 

Surveys of the principal agricultural crops reveal large in- 
creases in productivity and a shrinking proportion of agricul- 
tural to total population due to the progressive application of 
modern technology. Mechanical changes, the introduction 
of power plows, tractors, and motor transport, have had the 
largest effect on man power. In the production of corn, the 
most important crop in terms of both value and acreage, there 
has been an average decline of 20 per cent in hours per acre since 
1909. A similar decline is found in cotton and it is stated that 
the mechanical cotton-picker may displace two million workers 
for the 40-day picking season. 

In the manufacturing industries it is estimated that total pro- 
duction increased by 115 per cent between 1900 and 1919, and 
another 40 per cent by 1929. The number of wage earners in- 
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created about 80 per cent to around 9 million in 1919, and was 
about 2 per cent less in 1929. Comparable indexes of produc- 
tion, employment, and productivity have been prepared for 45 
industries accounting for about half of the employment in 
manufacturing in 1929. Between 1919 and 1929 only two of 
these industries, knit underwear, chewing and smoking tobacco 
and snuff, accounting for one per cent of the employment cover- 
age, experienced a decline in productivity, while five others, 
accounting for 15 per cent of employment coverage, showed an 
annual increase in productivity of less than 2 per cent. Eigh- 
teen industries, accounting for 38 per cent of employment, in- 
creased their productivity on the average, by 2 to 6 per cent, 
while sixteen others, representing 43 per cent of total employ- 
ment coverage, showed average annual increases of 6 to 10 per 
cent. The beet-sugar, chemical, cigarette, and electric-lamp 
industries, comprising more than 2 per cent of employment 
covered, increased their productivity between 1919 and 1929, 
by an annual average rate in excess of 10 percent. Productivity 
continued to increase between 1929 and 1935 for most manu- 
facturing industries but at a somewhat lower rate. Nonethe- 
less, the rate of increase in four industries, confectionery, glass, 
knit underwear, and silk and rayon goods, exceeded 10 per cent. 
The depression probably stimulated effort to reduce unit labor 
requirements by speeding up operations and introducing im- 
provements requiring little capital outlay. However, agricul- 
tural implements, coke, clay products, nonferrous-metal prod- 
ucts,and planing-mill products, showed a decline in productivity. 


LABOR-MARKET STUDIES 


Labor-market studies have been made covering the railroad 
workers, the cigar makers of Manchester, N. H., and the tex- 
tile, metal, and radio workers of Philadelphia. Other studies 
are in process. The study of railroad workers is based on the 
personnel records of 400,000 employees of 13 Class-1 railroads. 
Employment experience is related to age, experience, and oc- 
cupation, and to changes in railroad technology. The Man- 
chester study is based on work histories of 600 male cigar makers 
who were replaced in 1931 by about 200 female machine opera- 
tors taken on to make a cheaper product by automatic ma- 
chinery. During the five years after the layoff, the cigar makers 
as a group were without work 52 per cent of the time, though 
able and willing to work and actively seeking employment. 
Nine per cent of their time was spent in self-employment in the 
cigar industry, 10 per cent in working for others in the industry, 
and 17 per cent in working outside the cigar industry. The 
remaining 12 per cent of the time was accounted for by those 
who became too old or otherwise disabled for work. The 
cigar maker's skill is not transferable to other industries. 

The W.P.A. studies constitute a substantial contribution to 
our knowledge of the social savings gained from technical ad- 
vance, the distribution of the savings between capital and labor, 
and the effect on income, production, and employment. The 
failure to investigate the relationship between technological 
change and wages is an opportunity lost. The extent to which 
invention is induced by increases in labor income is a problem 
of high importance and might well have been included in the 
program of the Project. The authors have not attempted to 
determine the number of workers who were ‘‘technologically 
unemployed"’ because of difficulties involved in establishing 
adequate criteria. This may bean impossible task. We know, 
however, that there were between 8 and 9 millions unemployed 
in 1937 when industrial production was almost at the 1929 
level. Absorption of these workers in private industry awaits 
a large increase in the demand for capital goods. Prospects 
are limited by the fact that the peak of capital requirements for 
a number of our basic industries probably lies in the past. 
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Industry, Labor, and the Public 


(Continued from page 616) 


ers—to meet its obligations should be to make governmenta! 
regulation and restriction less necessary. It should be worth 
while for the several parties at interest to do those things nor 
as a matter of ‘‘must,”’ but as evidence of that enlightened, 
forward-looking intelligence which has advanced and is con- 
tinuing to advance American industry and American pros- 
perity. 

We may well expect more from such leadership than other 
sources. Public opinion, when it responds to the hammering of 
industry by politicians, is in reality hammering at the quality 
of leadership in industry. Today management, the chief repre- 
sentation of industry is required to work within limits which, 
with each turn of the legislative wheel, are being more closely 
defined. To rail against this circumscription is too often evi- 
dence of management's indifference to or lack of understanding 
of its obligations and responsibilities. 

Management may well take the first steps toward strengthen- 
ing and maintaining its position by demonstrating that it 
‘stands foursquare’’ to customers, workers, stockholders, and 
the community of which all, including management itself, are 
members. Then it will not be so generally vulnerable to the 
politician, the labor agitator, and to others who find in man- 
agement's deficiencies or inconsistencies the chief source of 
their sustenance. 

Public opinion, founded on the American sense of fair play, 
will be with management which realizes and lives up to its 
several obligations. 


Courtesy of the Gorham Co. 
A MASTER CRAFTSMAN IN SILVER 


(An inspection trip will be made to the plant of the Gorham Co, dur- 
ing the A.S.M.E. Fall Meeting in Providence, R. I. See page 640.) 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject matter. 
While few quotation marks are used, passages that are directly 
quoted are obvious from the context, and credit to original 
sources is given. 


Day by Day 


SOLATED, for all practical purposes, from newspapers and 
technical journals, it has been pleasant to find oneself in the 
English Lake District with members of the Newcomen Society, 
and there to view what remains of age-old handicrafts and the 
sites of former industries. 


Newcomen 


To an American member the 1938 Summer Meeting of the 
Newcomen Society for the Study of the History of Engineering 
and Technology, held June 14 to 18 in the English Lake Dis- 
trict, better known for its scenic beauty, its famous poets, 
writers, and artists, and John Peel (d’ye ken John Peel?) than 
for its industries and its engineering history, was an experience 
not soon to be forgotten. Yet in this region, so inaccessible in 
early times that parts of it resisted successfully the Norman in- 
vasion, the forty persons who took part in the meeting found 
much not only of antiquarian but also of present-day interest. 
‘Kendal green’’ (cloth) and “Kendal brown"’ (snuff) are not 
unfamiliar terms, even to one from the western side of the 
Atlantic, while such a handicraft as swill making was quite 
as novel to the English as it was to the American students of 
industrial history. A ‘‘swill’’ is the prototype of the tote box, 
a shallow oval basket fabricated of oak strips, made pliable by 
soaking in hot water, by means of simple tools for splitting and 
preparing the wood, and what appears to be a very considerable 
amount of manual dexterity. It is used for such purposes as 
carrying bobbins in textile mills, fish, coal, and other commodi- 
ties, and is a familiar sight in Great Britain. 

With headquarters at several hotels located at Bowness-on- 
Windermere, and by means of motorbusses for transport over 
narrow winding roads that had their origin in pack-horse trails, 
the party of antiquarians covered an amazing amount of the 
Lake District, and where the condition of the roads or the 
bridges did not permit, trudged and scrambled afoot through 
coppice and up mountain slopes to recreate scenes and industries 
antedating the reign of Queen Elizabeth. Bright sunshine at- 
tended all the excursions. 

The first visit was made to the bobbin mill of Coward, Philip- 
son and Co., at Stott Park, where native woods, cut from the 
coppice, are converted into bobbins, or thread spools, in an old 
mill driven by a water turbine and steam engine that now sup- 
plant the original wheel. Thence, mostly by foot, the party 
went on to Elinghearth, where perhaps the only surviving 
charcoal burner of the district, Herbert Barker, pointed out 
what were supposed to be ancient potash hearths, explained 
the ancient business of charcoal burning, showed how oak was 


stripped of its bark for the tanning industry, and turned up the 
ruins of a charcoal burner'’s hut, of which little more than the 
hearth remained, and described how the crude structure was 
built and, from his own early experience, what hardships were 
endured by the charcoal burner and his usually large family 
during their annual six-months’ sojourns in these isolated 
homes. 

In the afternoon opportunity was afforded to inspect a char- 
coal iron furnace, dating from 1711, and still in operation, 
though not with charcoal, located at Backbarrow and shown by 
Arthur J. While. At Low Wood, in a stone building, formerly 
part of a gun-powder factory, E. Hughes, the lone swill maker, 
demonstrated all steps in the plying of his craft from the split- 
ting of the oak logs and preparing the strips for soaking to the 
making of a complete basket, which, when duly autographed, 
was purchased by a member of the party and carried home to 
serve as a garden basket. The return journey was by way of 
Grange-over-Sands through Lindale-in-Cartmel, where the iron 
monument, designed by John Wilkinson and bearing his me- 
dallion and an inscription of his own devising, stands in great 
need of care and preservation. Best known, perhaps, as the 
maker of the boring mill that James Watt found so essential for 
the manufacture of steam-engine cylinders, John Wilkinson 
describes himself as “‘iron-monger;'’ and the inscription attests 
the fact that ‘‘his life was spent in action for the benefit of man; 
and, as he presumed humbly to hope, to the Glory of God.”’ 

At the evening assembly the distinguished historian, Rhys 
Jenkins, described the Society of the Mines Royal and the Ger- 
man colony of the Lake District which were the object of the 
excursion of the following day. As Mr. Jenkins showed, a 
Daniel Hochstetter was induced to come from Germany and in 
1565 a company was formed, known as ‘‘The Governor and 
Society for the Mines Royal,’’ which developed copper mining, 
stamping, and smelting in the Keswick District. The copper 
made was sent by road to Newcastle-upon-Tyne and thence by 
sea to London. Financially, said Mr. Jenkins in his summary, 
the venture was a failure, and technically the work done at 
Keswick had no bearing on the rise and development of copper 
smelting in England after 1690. The paper which followed, 
read by the secretary, H. W. Dickinson, in the absence of the 
author, John Summervell, dealt with the variety of industries 
and handicrafts to be found in the Kendal District, and provided 
an excellent background for Friday's excursions. 

Thursday's motor-coach tour went via Ambleside, Words- 
worth’s home, to Keswick, and thence, until road conditions 
dictated further travel by foot, to Newlands Valley and Gold- 
scope, where amid the treeless hills, the copper-mines, worked 
by the Germans in the sixteenth century, were located. Har- 
dier members of the party proceeded up the valley with its few 
isolated farms and grazing sheep and scrambled to the adit of 
one of the abandoned mines where all that remained were a 
couple of clefts in the rock and a mound of mine refuse. Re- 
turning through Keswick, where lunch was had, the excursion- 
ists paused for a few minutes at a commanding site at Castlerigg 
to view the remains of a druidical circle, and thence by Trout- 
beck to Glenridding, near the southern end of lovely Ullswater, 
and up a steep-sided ravine to the Greenside Lead Mines, a 
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modern property operated by the Basinghall Mining Syndicate, 
here to contrast the new with the old visualized at Goldscope. 

From Bowness, on Thursday, the party transferred its head- 
quarters to Kendal, and there on Friday morning, set forth for a 
visit to the Burneside Paper Mills of Jas. Cropper and Company. 
This thoroughly up-to-date plant was a prelude to the Beck 
Mill (grist and oatmeal), Gilbert Bethell, proprietor, driven by 
a water wheel, and, hard by an old cotton mill, now converted 
into a cabinet shop and residence, with water power for ma- 
chinery and electric lighting. 

Perhaps the most striking contrast of the trip was found at 
Helsington, on Friday afternoon—an ‘‘engineering shop"’ of 
J. Shaplow and Company. In the center of this old shop a 
wooden water wheel dips into the stream and the great baulk 
of its axle communicates power to shafting from which the 
various machine tools aredriven. Belted to this shafting at one 
end is an ancient dynamo providing current for an electric weld- 
ing machine. Great interest was aroused by the finding of an old 
chain-driven planer. On the same flume is located the snuff- 
grinding mill of Gawith, Hogarth and Company, with power 
from a green and dripping breast wheel. Those who made 
close inspection of the snuff-grinding operation quickly 
emerged, sneezing and with streaming eyes, to admire the 
colorful garden of the proprietor’s stone cottage. 

A woodland ride by Force Fall, scene of salmon fishing and 
site of a ruined gun-powder works, brought the excursionists 
back to Kendal to the organ-building works of Wilkinson and 
Company where organs in all stages of manufacture and repair 
were viewed. 

The annual dinner, with Eng. Capt. E. C. Smith, president of 
the Society, in the chair, was held at the County Hotel. 
Speeches were omitted in favor of a program of music furnished 
by residents of Kendal, friends of Sidney Mills, member, on 
whom had fallen much of the responsibility for the arrange- 
ments at Bowness and Kendal. Mr. Mills’ monologs in 
Lancashire dialect delighted and amused members from both 
sides of the Atlantic. 

If excuse is needed for reporting a pleasant engineering holi- 
day with members of the Newcomen Society in England, it may 
be found in the hope that engineers in America will pay more 
attention to the possibilities for pleasure and profit in exploring 
the origins of their own local industries and handicrafts. Such 
excursions make for good fellowship, broaden the outlook, and 
bring us closer to the heritage of the past. 


Producer-Gas-Driven Ships 


ENGINEERING 


REAT interest attaches to one of the results which have 
followed the efforts being made in Germany to reduce de- 
pendence upon imported liquid fuel; this is the introduction 
of the producer-gas-driven ship, using producer-gas generators 
operated with coke, anthracite, or wood. The method, which 
is described by David Brownlie, member A.S.M.E., in an article 
in Engineering for May 27, 1938, is claimed to give more economi- 
cal results than a Diesel-engine ship and to be otherwise equally 
satisfactory. The first ship to be operated on producer gas 
was the Harpen I, a large twin-screw tug engaged in towing 
coal barges on the Rhine, which was put into service on July 
12, 1935. The results have been so satisfactory that already 
20 or more producer-gas-driven ships are built or building in 
Germany. 
The Harpen I is a flat-bottomed tug 131 ft long and 23 ft beam, 
with a draft of only 4.25 ft. The Humboldt-Deutz power plant 
consists of a producer-gas generator usually operated with 


MeEcHANICAL ENGINEERING 


small coke, situated forward of the center of the ship, with two 
vertical eight-cylinder, single-acting four-stroke gas engines 
further aft. The engines are side by side and each drive one 
screw. The two engines are each of 375 bhp, giving a total of 
750 bhp, and run at 375 rpm. Since the engines are nonrevers- 
ing a special reversing gear with disk clutches operating in oil 
allows them to drive the screws ahead, astern, or idle, merely 
by the operation of a lever on the bridge. The bridge is also 
provided with two other levers to vary the speed of revolution 
of each engine, as well as a steering wheel. It is claimed that 
the general maneuvering of producer-gas ships of this type is 
easier than with a steamship, and that “‘full speed ahead"’ can 
be altered to “‘full speed astern’’ without the engines altering 
to any appreciable degree their speed of revolution, and the 
same applies with transition to the ‘‘idle’’ position. 

The normal duty of the Harpen I is to tow three barges each 
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FIG. 1 DIAGRAM OF GERMAN PRODUCER-GAS-DRIVEN SHIP 


carrying about 1166 tons of coal (a total of 3500 tons), at a 
maximum speed of about 2.7 knots against the stream, the 
actual journey from Duisburg to Mannheim, a distance of 54 
miles, being accomplished within 18 hours. 

The gas engines are of the standard Deutz GYM vertical 
type, which in essentials are the same as the firm’s VM Diesel 
engines. Thus the latter can be easily changed over to run on 
gas, while most of the GYM engines will operate as Diesels. 
These vertical gas engines are made in two- to eight-cylinder 
units, with outputs from 30 hp to 1120 hp, operating on the 
single-acting, four-stroke cycle, which makes possible excel- 
lent admission, absence of gas loss, and efficient combustion 
control. The operating gear is arranged to be easily accessible, 
interchangeable cylinder liners and detachable cylinder heads 
are fitted, and forced-feed lubrication is supplied throughout, 
giving an oil consumption of 0.0055 lb per bhp-hr. Starting, 
as in the case of the Diesel engines, is by compressed air sup- 
plied by a small independent compressor and air-storage cyl- 
inders, while the ignition is of the high-tension type. 

The Deutz producer-gas generator has a fuel feed from an 
upper hopper to an inner or lower fuel space beneath, and an 
air-cooled ash and clinker grate, both mechanically operated, 
together with a water-cooled cylindrical body of relatively low 
height. The fuel generally used is coke from the Ruhr of 0.3 
to 1.2 in. graded size, and the necessary air along with the 
steam from the generator jacket, is passed through the grate 
to the fuel bed by an electrically driven blower. The opera- 
tion is under pressure, and there is no danger of gas entering 
the engine room. In starting, an exhauster is used and the gas 
discharged by a separate pipe, at the end of which it is burnt, 
until the engines start up and provide the suction. The ex- 
hauster is then closed down. As shown in Fig. 1, the hot and 
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dirty gas passes from the generator outlet to a purification and 
cooling plant, consisting of a spray scrubber and washer, using 
a considerable amount of cold water for removal of dust and 
the small amount of tar present. The cooled and purified gas 
is then taken by an electrically driven exhauster, which also 
separates water particles and remaining traces of tar by cen- 
trifugal action, and is discharged into the gas engines. The cir- 
cuit includes a gas governor and vertical burner and pipes to 
burn any surplus gas from the generator when the engines are 
stopped or idling. 


Hydromatic Propeller 


UNITED AIRCRAFT CORPORATION 


DESCRIPTION of a new type hydraulically controlled, 
quick-feathering airplane propeller, developed by Hamil- 
ton Standard Propellers, has just been received from United 
Aircraft Corporation which was unable to release the operating 
principles prior to this time because of certain American mili- 
tary and naval restrictions. The hydromatic propeller, as it 
is called, differs somewhat from the feathering propellers de- 
scribed in this section in December, 1937, and January, 1938. 
If the pitch angles of a propeller are rapidly increased to about 
87 deg at the three-quarter radius point, the rotation of the 
engines is stopped almost instantly and the resistance of the 
idle propeller is reduced to a minimum. The practice of ad- 
justing the angles of a propeller to this position, where the 
chord of the blades is nearly parallel to the line of flight, is 
called feathering. When it is desired to feather the blades of 
the hydromatic propeller, an auxiliary pressure-supply system 
is put into operation. The pump is mounted between the en- 
gine oil tank and the constant-speed control, and sends oil 
under pressure through line 0, shown in Fig. 2, to the cutout 
valve built into the base of the constant-speed control. The 
auxiliary system allows the pump to draw its oil from the en- 


FIG. 2 SCHEMATIC DIAGRAM OF HYDPROMATIC PROPELLER 
MECHANISM 


FIG. 3 CUTAWAY VIEW OF HYDROMATIC PROPELLER AND CON- 
STANT-SPEED GOVERNOR INSTALLED ON NOSE SECTION OF AIRPLANE 
ENGINE 


gine oil tank; alternative installations have employed either 
a separate oil tank or used the hydraulic system of the airplane 
in place of engine oil and the special pump. 

The pump rapidly builds up pressure in line 0, disconnecting 
the governor from the propeller and at the same time opening 
this pump line to the propeller by compressing the spring P 
in the cutoff valve. This feathering oil pressure is transmitted 
to the rotating propeller shaft past the oil-transfer rings C, see 
top diagram, Fig. 2, through port E of the distributor-valve as- 
sembly, out port F to the inboard side of the piston H. The 
piston moves out under this pressure, and forces the engine oil, 
on its outboard side in the dome G, through ports K and J, 
into the oil supply pipe D, and back into the engine lubricat- 
ing system. As the piston moves out, the blades move to a 
higher pitch, and the motion is finally stopped by the rotating 
cam coming against an adjustable mechanical stop (not shown 
in the sketch) set for the fully feathered position of the particu- 
lar blade design being used. With all motion stopped and the 
feathering pump still functioning, the feathering oil pressure 
builds up until it reaches 400 Ib per sq in., at which point a 
pressure cutout switch opens the electrical circuit operating the 
pump by de-energizing the solenoid holding the cockpit sole- 
noid switch in. With the blades feathered, engine rotation is 
stopped and consequently the blade centrifugal twisting 
moment and engine oil pressure have dropped to zero, and the 
blades remain in the feathered position. The entire feathering 
operation is accomplished in an average time of only nine sec- 
onds. 

To unfeather the blades, the pump is again started and per- 
mitted to build up a pressure greater than 400 Ib per sq in. 
simply by physically holding the cockpit solenoid switch closed. 
At approximately 500 to 600 Ib per sq in. pressure, the force at 
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Q at the base of the distributor valve in the propeller is great 
enough to force the distributor valve out, compressing spring 
R, and the valve moves toward the position shown in the bot- 
tom view of Fig. 2, disconnecting the engine oil system from the 
dome. The oil from the pump starts to fill up the dome on the 
outboard side of the piston through ports S and K as the dis- 
tributor valve moves out, and this oil starts pushing the piston 
in, unfeathering the blades. The oil on the inboard side of the 
piston is, of course, forced out through ports F and J into the 
engine oil system. 

The hydromatic propeller during normal constant-speed 
operation requires two simultaneous sources of oil supply, one 
being oil from the constant-speed-control booster pump and 
the other being oil under normal pressure from the engine oil 
system. Referring to Fig. 2, oil from the constant-speed-con- 
trol pump A is permitted to enter the hollow drive-gear shaft 
B of the governor and thence to the propeller shaft when the 
engine is turning faster than the speed for which the governor 
is set by the pilot in the cockpit. Governor oil is thus metered 
at the top port of the drive-gear shaft, and enters the rotating 
propeller shaft by means of the oil transfer ringsC. It then fol- 
lows the same path described above, for the oil during the feath- 
ering operation, to the inboard side of the piston. 

At the same time, oil from the engine lubricating system 
under normal engine oil pressure enters the propeller mecha- 
nism through the supply pipe D in the center of the propeller 
shaft, and reaches the outboard side of the piston through 
ports J and K. 

The governor oil pressure builds up until it exerts a force 
greater than the sum of the forces which oppose motion of the 
piston outward into the front of the dome. These forces are: 
(1) Engine oil pressure times the effective piston area; (2) the 
net blade twisting force consisting of the blade centrifugal 
twisting moment modified by the aerodynamic twisting mo- 
ment; and (3) friction of the moving parts of the propeller 
mechanism. The net blade twisting force is transmitted from 
the blade gear segment L to the rotating cam M, and through 
the cam rollers N acting in the slots of the rotating cam, to 
the piston. 

When the governor oil pressure builds up to a value of force 
on the piston just greater than the sum of the three forces, the 
piston starts to move out toward the front of the dome, and 
engine oil in front of the piston is displaced back into the engine 
lubricating system. This outward movement of the rotating 
cam increases the pitch of the blades and the engine speed is 
thus slowed down. As the engine slows down to the speed 
for which the constant-speed control is set, the pilot valve in 
the governor descends to the position shown in the top section 
diagram of the governor in Fig. 2, thus shutting off the top port 
of the drive-gear shaft and cutting off the supply of governor oil 
from the booster pump to the propeller. The oil under pres- 
sure from this pump, of course, then goes through the relief 
valve back to the engine, and the propeller runs on speed. 

Should the engine rpm fall below the speed for which the 
governor is set, the pilot valve in the governor descends still 
further, opening the bottom of the drive gear shaft to drain. 
Engine oil in the dome at the outboard side of the piston is 
always, during normal propeller operation, under pressure from 
the action of the engine oil pump. This pressure acts as if a 
spring were placed between the outer end of the piston and the 
front of the dome, the spring, however, having the unusual 
characteristic of exerting a constant force regardless of the 
amount of its compression. The blade centrifugal twisting 
moment, aided by this ‘‘spring’™’ force, moves the piston inward 
overcoming friction and the back pressure existing in pushing 
governor oil back through the governor to drain. As the pitch 
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of the blades thus decreases, the engine speed picks up and the 
pilot valve in the governor is raised, closing off the drain 
through the drive-gear shaft just as the engine reaches the 
speed for which the governor is set. 


World's Deepest Oil Well 


MINING & METALLURGY 


LL RECORDS for penetration into old Mother Earth were 
broken on April 12, 1938, when the Continental Oil Com- 
pany's oil well No. K.C.L. A-2, located near Wasco in Kern 
County, California, was completed after being drilled to a final 
depth of 15,004 ft in 284 days. According to an article by 
A. H. Bell in the July issue of Méning and Metallurgy, A.1.M.E. 
publication, the oil well, costing close to $300,000, or about 
$20 per ft to complete, is not only the deepest producer in the 
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FIG. 4 CONTINENTAL OIL COMPANY'S K.C.L. A-2, 15,004 rT DEEP 


world but also the straightest deep well ever drilled, the bottom 
of the hole being only 21 ft away from the projection of its sur- 
face location. 

The only unusual features of the drilling were the chemical 
treatment of the mud to overcome caving shales and the fishing 
job which developed at 11,584 ft because of the dehydration of 
the heavy mud on the face of the sand encountered at that depth. 
Temperature readings taken at different depths indicated a 
temperature gradient ranging from 196 Frat 6000 ft to 268 F at 
15,000 ft. Preliminary subsurface pressure measurements in- 
dicated a range from 2950 lb per sq in. at 5000 ft to 5650 Ib per 
sq in. at 13,175 fe. 

Success in reaching the record depth was due to recent ad- 
vances in drilling-mud technique, measurement of its character- 
istics, treatment with chemicals, and mechanical equipment to 
remove sand and other insoluble material from the mud. Help- 
ful factors were better weight control of drill pipe, advanced de- 
sign and metallurgy of drill and collars, and newly designed bits. 

The drill pipe used from 11,584 ft to 15,004 ft was 31/2 in. in 
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diameter, range 2, internal-flush external-upset with integral tool 
joints, 15.5 lb per ft in weight plus extra joint weight. The 
gross weight of the drill pipe at the bottom was 252,000 Ib of 
which 35,000 Ib were supported by the buoyancy of the 68 Ib per 
cu ft mud, resulting in a 217,000-lb loading at the top joint. 
Allowing 25 per cent additional load for impact when applying 
the brakes ‘‘running in”’ or for friction and inertia when “‘pull- 
ing out’’ gives a probable load of 270,000 Ib, or a unit load for 
the pipe of 62,800 lb per sqin. The grade D pipe used had an 
A.P.I. minimum yield of 55,000 lb per sq in. However, the pipe 
manufacturers are now prepared to furnish special alloy drill 
pipe with yield points of 100,000 to 120,000 Ib per sq in. To 
save money ona drilling operation, it would only be necessary 
to use this more expensive pipe for the upper portions of the 
string. 

Another problem which cannot be as easily solved as the 
drill pipe is the steel-wire line used in drilling deep oil wells. 
The Continental well was drilled to 12,750 ft with a four-sheave 
traveling block having eight lines, each 1!/s in. in diameter. 
At 12,750 ft, the number of lines was increased to ten. But 
the 3!/+-in. drill pipe with swivel, hook, and block had a net 
static weight of 234,000 lb while the wire line’s ultimate 
strength was 92,000 lb. 

As a consequence, under this heavy loading it was found 
necessary to cut 15- to 75- ft sections off the line after each 
round trip because of its stretching. Furthermore, conse- 
quent shrinkage in the diameter of the line resulted in diffh- 
culty in spooling on the hoist drum, which was of the grooved 
type. It is interesting to note that the line traveled approxi- 
mately 40 miles on the drum for each round trap. 

The largest wire line now made is 1'/q im, i diameter with 
ultimate strengths of 112,000-130,000 lb. But a wire line with 
a higher tensile strength has less ductility and can only be used 
economically with a 36- in., or greater, diameterdrum; the larg- 
est drums in use today are only 29 in. in diameter. However, 
in designing a 36-in. diameter rotary drum to hoist pipe at maxi- 
mum speed with 10 lines, difficulty is encountered in keeping 


FIG. 5 SCOOP-CONTROLLED COUPLING 


(A, reservoir casing; B, inner casing; C, runner; D, impeller; E, stub shaft; F, worm-geared servomotor; G, scoop-tube housing.) 
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the proper ratio of brake rim to drum diameter, about 1.9 to 1, 
without excessive peripheral brake-rim speed. 

To save time on extremely deep wells the trend is toward 
178-ft derricks with 120-ft stands of drill pipe. With ten lines 
up under these conditions, the drum would be required to spool 
1250 ft of 1'/s-in. line each time. To handle this amount of 
line it is necessary to lengthen the drum which in turn requires 
excessive drum-shaft sizes for beam strength to avoid deflection. 
The larger drum diameter, when full of the greater size and 
length of line, reduces the leverage so that increased chain loads 
result and engine sizes must be increased. A wider drum would 
also cause increased spooling trouble. 


Hydraulic Couplings 
THE INSTITUTION OF MECHANICAL ENGINEERS 


YDRAULIC COUPLINGS, working on the hydrokinetic 
principle originated by Prof. H. Fottinger, are being used 
extensively abroad in connection with internal-combustion 
engines and electric motors to drive a variety of loads of dif- 
ferent characteristics. To acquaint American engineers with 
the latest development in this method of transmission of me- 
chanical power, the Metropolitan Section, A.S.M.E., at a meet- 
ing on May 25, 1938, asked Harold Sinclair, managing director, 
Hydraulic Coupling and Engineering Company, Ltd., Isle- 
worth, England, to present a ecture on the subject, based on 
two papers presented by him before The Institution of Mechani- 
cal Engineers, April 26, 1935, and April 22, 1938, from which 
the following abstract is taken. 
Referring to Fig. 6, which shows a hydraulic coupling in its 
simplest form, the primary member or impeller is mounted on 
the driving shaft, and the secondary member or runner on the 
driven shaft. A cover is bolted to the impeller enclosing the 
back of the runner to retain the working fluid, a thin mineral 
oil. An annular core guide ring of semicircular section is 
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formed with one half in the impeller and the other half in the 
runner. The coupling is filled by a pump through a control 
valve D and a fixed casing is provided to catch leakage oil and 
return it to a sump tank. 

As shown in Fig. 5, the impeller and the runner are provided 
with 30 and 28 straight radial vanes, respectively. When the 
impeller is rotating, and the coupling full, the liquid in the 
passages between the vanes of the impeller flows radially out- 
ward under centrifugal force, as indicated by the arrows in 
Fig. 6. It passes across the gaps separating the impeller from 
the runner and flows radially inward between the vanes of the 
runner until it reaches the inner diameter of the working cir- 
cuit, where it returns across the gap into the inlet of the im- 
peller, and the cycle is repeated. 

The drive is analogous to a centrifugal pump and reaction 
turbine. The liquid gathers rotational velocity in its radially 
outward flow between the vanes of the impeller (or pump ele- 
ment) and imposes a corresponding load on the driving motor. 
Similarly, it loses velocity in its radially inward flow between 
the vanes of the runner (or turbine element) and thus gives up 
kinetic energy which drives the output shaft. The fluid-fric- 
tion loss resulting from the vortex or circulating flow is small, 
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FIG. 6 SIMPLIFIED FORM OF HYDRAULIC COUPLING 
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FIG. 7 PRINCIPLE OF SCOOP-CONTROLLED COUPLING 
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FIG. 8 TRACTION COUPLING TO TRANSMIT 130 HP AT 2400 RPM 


because the body of the liquid rotates with the coupling as a 
whole and the relative velocity between the circulatory liquid 
and the curved passages of the working circle is small. 

One successful type of speed-regulating self-contained cou- 
pling is the scoop-controlled coupling, having a radially movable 
scoop tube within a rotating chamber enlarged sufficiently to 
contain all of the liquid required for the operation of the cou- 
pling. This is shown in Figs. 5 and 7. Leak-offtiozzles are 
arranged at the periphery in the usual maanéf, The outer cas- 
ing is large enough to receive centrifagally the full contents of 
the working circuit, which forms a rotating anaulus of the 
depth indicated by the dotted line in Fig. 7. When stationary, 
the liquid is contained in the lower half of the casing and there 
is no need for an external reservoir or liquid-tight glands. The 
scoop-tube housing is mounted on a plain bracket, the scoop it- 
self being pivoted so that it can swing through an angie of about 
70 deg and its open end moved progressively from the point 
where it is out of contact with the annulus of liquid and the 
working circuit is empty, to the fully engaged position where 
all of the liquid is transferred from the reservoir and the work- 
ing circuit is full. The rocking of the scoop tube requires very 
little effort and is effected directly by a hand lever. When re- 
mote control is desired, a small worm-geared servomotor is the 
most convenient means; a spring-loaded clutch obviates the 
need for limit switches, and permits the scoop tube to be con- 
trolled directly by the hand lever if the servomotor supply is 
off. 

A constant-filling type of hydraulic or fluid coupling in most 
general use is known as the traction coupling, or in its earlier 
form as the fluid flywheel. It is largely employed to permit 
easy starting and to prevent stalling of internal-combustion 
engines and alternating-current motors when connected to 
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heavy loads. The drive is taken up smoothly and automati- 
cally as the engine or motor is accelerated, and at normal speeds 
of revolution it is practically positive with an average efficiency 
of 97 to 99 per cent. 

In this coupling, a reservoir chamber on the back of the run- 
ner or driven part is provided, as shown in Fig. 8. The res- 
ervoir chamber a4 is connected with the working circuit by a 
number of tubes ) extending into the center of the vortex ring ¢ 
to permit of interchange of liquid from the working circuit d to 
the reservoir, and vice versa. The objects of the reservoir 
chamber may be enumerated as follows: (1) To remove part of 
the oil from the working circuit under starting conditions, i.e., 
between 100 and $0 per cent slip, so as to reduce the drag torque 
or creeping tendency and to assist the engine in picking up the 
load more readily when the throttle is opened; (2) to return the 
oil into the working circuit automatically when a certain speed 
is reached, so as to reduce the slip to a very low value at normal 
road speeds; (3) to act as an expansion chamber so that the 
pressure rise in the coupling is of a negligible order, even if 
stalled at a high torque; (4) to separate air from oil so that the 
working circuit is kept centrifugally charged with air-free oil 
while the air collects near the center of the reservoir chamber. 

The most recent improvement in the traction coupling is the 
introduction of the antidrag baffle, shown in dotted lines at ¢ 
in Fig. 8. This baffle reduces the drag torque or creeping ten- 
dency when idling in gear, without impairing the slip at ordi- 
nary running speeds. A further effect is to cushion the action 
of the coupling if a sudden gear change should be made without 
synchronizing the speeds. 

Under starting conditions, the centrifugal force on the driven 
member is low, whereas the circulatory velocity of the vortex 
ring is high, and in consequence the vortex ring clings to the 
boundary of the working circuit and is broken up by striking 
the antidrag baffle, thus reducing the drag torque. As soonasa 
certain speed is reached, the rising centrifugal force causes the 
vortex ring to draw away from the baffle, so that the slip falls 
to the normal low value, just as if the baffle were not there. 


Student Selection and Industry 


THE PENNSYLVANIA STATE COLLEGE INDUSTRIAL CONFERENCE 


O BE really successful, a manufacturing company must 

have engineers with originality and pioneering ability to 
keep it ahead in its field. Therefore, industry has a tremendous 
stake in the selection of the proper type of engineering student 
and his guidance throughout the educational process, according 
to a talk on ‘‘Industry’s Stake in Student Selection and Guid- 
ance,"’ by A. R. Stevenson, Jr., member A.S.M.E., presented at 
the 18th Annual Industrial Conference held by the school of 
engineering of The Pennsylvania State College, May 11-13, 
1938. Excerpts from this talk follow: 

As far as the selection of engineers goes, industry's major 
interest is, of course, in those young men who are especially 
adapted for engineering and have the ability to think independ- 
ently about basic experimental laws, machines, and processes, 
and to have a good physical picture of them, vision, and initia- 
tive. If one wishes to pioneer and propose radical improve- 
ments and new devices, one must be sure enough of one’s analy- 
sis to stand back of it and have the courage and vision to do so 
even in the face of tremendous criticism. 

More active selection and guidance all along the line, high 
school as well as college, will result in much higher efficiency 
of the engineering educational process; consequently, industry 
should be much interested in selection and guidance. 

The selection should be on the basis of native aptitude, and 
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those offering the guidance should not suggest specialization 
too early. It is difficult to determine what type of work a per- 
son is best fitted for if he is very young; furthermore, anyone, 
whether working in a grocery store, on a boring mill, or in an 
engineering office, will be able to cooperate more effectively 
and efficiently with his fellow men and to regulate his own ac- 
tivities to better advantage if he has broad interests and knowl- 
edge. Even at the time of graduation from college, it is ques- 
tionable whether a man should have specialized in too narrow a 
field. 

What are the other qualities which help to make a good engi- 
neer? Of course, a fine character is the most important of all. 
Personality, cooperative ability, leadership, are of tremendous 
importance. So-called ‘‘cultural’’ courses or broadening 
courses are of value in enhancing the life and recreation of an 
engineer, aiding him socially and in turn, helping his business 
personality. However, in considering these semiextraneous 
influences, we must not lose sight of the major qualification of 
an engineer, technical ability to think. Without this, all the 
character, leadership, personality, and social polish in the 
world will not make a man an engineer. 

In a final look at what interests industry in selection and 
guidance, note the wide variety of types of engineers needed in 
a manufacturing concern: Research scientists; development 
engineers, mathematically and analytically trained; and inven- 
tive, intuitive designers with initiative and courage; factory- 
contact engineers; application engineers; sales engineers; 
service engineers; executive engineers; and patent-law engi- 
neers. 

It is impossible in this paper to discuss the selection or guid- 
ance of each of these types of engineers separately, but while 
the requirements for each of these jobs are different, there is 
yet much in common between them. Whether a man be a de- 
velopment engineer or a patent lawyer, he needs to think in 
terms of fundamentals; in one case the fundamentals are of 


physics and mechanics, in the latter the principles of law also , 


enter. Sales engineers must have the vision to see the needs of 
their customers while executive engineers must foresee long- 
range trends and possess the initiative to make the necessary 
changes in policy. There are fundamentals in every kind of 
work and, while a man may gravitate into a type of work quite 
different from that which he initially set out to do, he will suc- 
ceed if he has cultivated the habit of approaching new problems 
from a fundamental viewpoint. 


Engineering and Economics 


THE EIGHTH ANNUAL STEVENS ECONOMICS CONFERENCE 


NIQUE in its setting in the green hills of northern New 
Jersey is the annual economics conference at the Stevens 
Engineering Camp at Johnsonburg under the sponsorship of 
the Stevens Institute of Technology. There, amid trees and 
next to a lake, are situated 20 dormitory cabins with double- 
decker bunks, a mess hall, and several instruction and service 
buildings. It is a paradise of nature to which 150 executives, 
engineers, and engineering educators came this year for the 
period from June 24 to July 2 to listen to a series of lectures on 
management and economics and, at the same time, to enjoy a 
vacation spent in swimming, boating, golf, tennis, and rest. 
Engineers, as a rule, know very little about the perplexing 
problem of the relationship of gold, paper money, and com- 
modity prices. So, when James D. Mooney, member, A.S.M.E., 
and president of the General Motors Export Co., explained 
the subject at an evening session on Friday, July 1, with the aid 
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of a working display of glass t@nks, pulleys, scales, pet cocks, 
etc., a contraption somewhat reminiscent of Rube Goldberg, it 
seemed so simple and easy to understand. 

Examining the accompanying diagram one sees a small tank 
on the left, filled with milky water to represent cotton, floating 
on yellow-colored water in a large tank supposed to represent 
the amount of the world’s gold stock. By varying the amount 
of water in each of the two tanks by means of the pet cocks ac- 
cording to scales (not shown in diagram) placed alongside of 
each tank, the gold value of cotton can be found on the scale in 
the center. On the right side of the diagram is shown the 
United States’ gold stock, yellow water, floating on the govern- 
ment’s debts, green water. Here, as in the other tanks, the 
amount of water can be varied according to scales placed along- 
side of each tank. In his lecture, Mr. Mooney and his asso- 
ciates, showed very dramatically why it was necessary for the 
United States to raise the paper dollar value of gold from $20.67 
+ to $35 per fine troy ounce in 1934 because of the increasing 
national debt of the government. 

At the same time that the U. S. gold stock or the national 
debt is increased or decreased by the use of the different pet 
cocks, the scale in the center showing the paper dollar price of 
cotton is raised or lowered with the aid of a wire leading to it 
from the U.S. gold stock tank. After pegging the paper dollar 
price of gold at $20.67+ before 1934 and at $35 after that year, 
and using statistical figures from various reliable sources, the 
machine can be used to compute the price of cotton, a com- 
modity, from 1924 to the present date. It will be seen that the 
resultant curve will correspond to the actual prices in existence 
during that period. One may even look into the future and by 
assuming different conditions see the results of free gold, increas- 
ing national debt, or variances in the amount of cotton. 
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As part of the conference, one-week courses, an hour and a 
half each day, were given in human problems of administra- 
tion by Prof. T. North Whitehead of the Harvard Graduate 
School of Business Administration; motion and time study by 
Prof. David B. Porter of N.Y.U. and Joseph Piacitelli, mem- 
bers, A.S.M.E.; personnel administration by Harold B. Bergen, 
member, A.S.M.E.; and industrial management by Prof. 
George W. Barnwell of Stevens. 

In a round-table discussion for teachers of management, 
business administration, industrial engineering, and engineering 
economy, the following topics were introduced and discussed 
by members of the A.S.M.E.: Labor turnover, by F. V. Larkin 
of Lehigh University; some guiding factors in applying man- 
agement methods, by Joseph W. Roe of N.Y.U. and Yale; scope 
of management education, by Hugo Diemer of LaSalle Exten- 
sion University; public-utility management, by Robert T. 
Livingston of Columbia University; Fred Taylor and his phi- 
losophies, by Dexter S. Kimball, past-president of the Society; 
and importance of standards, by John Gaillard of the Ameri- 
can Standards Association. 

Other lectures were given by A.S.M.E. members on the fore- 
man’s place in management, by Joseph L. Kopf; our national 
production and larger problems of management, by W.D. Ennis, 
of Stevens Institute of Technology; social justice, by Dean Kim- 
ball; the necessity for professional judgment in good manage- 
ment, by William H. Gesell, president, S.A.M.; study of the 
business cycle as a guide to management policy, by F. D. New- 
bury, economist, Westinghouse Electric and Manufacturing 
Co.; management's need for public understanding, by Walter 
D. Fuller, president, Curtis Publishing Co.; and the engineering 
aspects of social reorganization, by Walter Rautenstrauch of 
Columbia University. 
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LETTERS AND COMMENT 


Brief Articles of Current Interest, Discussion of Papers in Previous Issues 


The Bedaux System 


To THE Eprror: 

On page 514 of the June issue of Me- 
CHANICAL ENGINEERING is an account of a 
talk made by Albert Ramond about the 
Bedaux system, before the Washington, 
D. C., Section of the A.S.M.E. 

It would seem that your publication is 
ill-advised when it gives space amount- 
ing to almost a full page for the exposi- 
tion of a system which is sold under a 
specialized name, but which, after all, 
is merely an attempt to approach the 
practices which have been recognized by 
competent engineers for many years. 

Mr. Ramond makes a great point of 
adopting the man-minute as a ‘‘common 
denominator.”"’ After all, any unit of 
time as applied to production is a common 
denominator. There is nothing origi- 
nal or peculiar to the Bedaux system 
in this. There is, however, some- 
thing peculiar in the assumption thar, 
although sixty minutes constitute an 
hour, the so-called standards are sup- 
posed to enable the average worker to 
earn eighty man-minutes in an hour, or 
133 per cent of standard. 

As a matter of fact, the adoption of a 
man-minute rather than the decimal part 
of an hour as used by most management 
and industrial engineers merely com- 
plicates the calculation and adds nothing 
to the science of management. 

Mr. Ramond also makes a point of in- 
cluding certain allowances in his stand- 
ard for fatigue, personal delays, and de- 
lays inherent in the job. Here again he 
is doing nothing which has not been 
done for years by competent engineers. 
He also states that, under his system, 
certain avoidable delays are eliminated 
from the standard. This again is noth- 
ing new, except that he does not cover 
the point that, unless such of these 
avoidable delays as are due to manage- 
ment failure are eliminated by manage- 
ment, the resulting standard either is 
unfair to the worker or results in an ac- 
cumulation of alibis. As an index to 
productivity, the Bedaux system is in 
no way superior to the straightforward 
standard hour basis. In fact, it would 
seem that the statement that a worker 
made 127 per cent of standard means more 


to the average man and is more easily 
translated into earnings than that he 
made 76 man-minutes. 

The real point I am making is this: 
“Why should the official publication of 
the A.S.M.E. give space to a private 
exponent of a private system with the 
implication that it contains virtues not 
obtainable from competent management 
engineers?’ It seems to me that you owe 
it to the great group of engineers who 
are doing a thoroughly competent job to 
point out the facts which I have enumer- 
ated above in order to offset the pub- 
licity which you have given to a single 
organization. 

A. A. Happen.! 


[The talk to which Mr. Hadden refers 
was published as part of a news account 
of a meeting held by the Washington, 
D.C., Section of the A.S.M.E. at which 
Mr. Ramond was the guest speaker. 
Because of the interest shown by the 
audience in the paper, an abstract of the 
talk was included for the benefit of 
A.S.M.E. members in other parts of 
the country.—EpiTor. | 


Interested in Exchange of 
Views in Field of Special 
Machine Design 


To THE Epitor: 


As members of the A.S.M.E., I am 
quite certain that we all thoroughly en- 
joy the broad field of interest covered by 
the Society in its publications. Many, 
like myself, take a greater interest in the 
more specialized phase of machine de- 
sign because of its closer relationship to 
our work. 

Among A.S.M.E. members interested 
in machine design, are, no doubt, many 
like myself whose machine-design activi- 
ties are devoted definitely toward the 
development of special equipment as 
labor-saving aids to production. 

In the sectional as well as the national 
meetings, I have not had the pleasure of 
meeting people in this definite line of 
work and it is my opinion, therefore, 


1 Senior Partner, Ortman, McClure, Hadden 
& Co., Chicago, Il]. Mem. A.S.M.E. 
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that something might be done to estab- 
lish a better acquaintance between mem- 
bers in this particular field of endeavor. 

I am, therefore, interested in knowing 
if this letter will bring replies from 
people over the country, engaged as | 
am in the more specific problems of 
special machine design. 


W.C. WEBER.” 


Technique of Burning Fuel 
Oil and Natural Gas 


To THe Epiror: 


Mr. Philo in his paper® has brought 
out a number of interesting and impor- 
tant points relative to the combustion of 
fuei oil and natural gas. In view of the 
trend toward higher steam tempera- 
tures, Fig. 8 of the paper indicating 
relative steam temperatures with gas and 
oil fuels at Long Beach should be of con- 
siderable interest to those who have to 
do with superheater design or operation. 
Combined burners of the type used at 
this plant, but of higher capacity, are 
available for gas, oil, and pulverized 
fuel also, for capacities which exceed 
100,000,000 Btu per hr each. The atomi- 
zation for liquid fuel is either mechani- 
cal or steam. 

Such burners with a given draft loss 
operate at equivalent rates of heat libera- 
tion per square inch of throat area and 
with a combustion efficiency equal to 
that obtained with the smaller burners. 
No corresponding increase in furnace di- 
mensions is required merely to accom- 
modate a higher rate of fuel per burner. 
It has been suggested in some quarters 
that larger burners might be subject to 
higher maintenance, but we have not 
found this to be the case. 

One advantage of high-capacity burn- 
ers, especially for liquid fuel, is the 
larger size of the openings through the 
atomizer tip and the consequent ability 
of such atomizers to remain in service 
for materially longer periods without 


? Chief Engineer, in charge of mechanical- 
development department, Corning Glass 
Works, Corning N. Y. Mem. A.S.M.E. 

3**Technique of Burning Fuel Oil and 
Natural Gas,” by F. G. Philo, Mecnanicar 
ENGINEERING, April, 1938, pp. 315-320. 
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Cleaning. In one planc using high- 
capacity wide-range mechanical atom- 
izers, these have been left in operation 
for a week or more without requiring 
cleaning, which is in marked contrast to 
the frequency of cleaning required for 
smaller atomizers of this type. 

With the lesser number of larger burn- 
ers required per furnace, wide capacity 
range is of utmost importance especially 
in installations using automatic combus- 
tion control. These larger burners are 
in respect to Capacity range on a par 
with the smaller ones and because 
of improvements, particularly in the 
atomizer design, which apply to both 
small- and large-capacity atomizers, the 
effective capacity range has been in- 
creased materially. In connection with 
the mechanical burner of the wide-range 
type, the constant-differentia] method of 
operation combined with the wide 
range system as mentioned by Mr. Philo 
has been an important factor in regard to 
capacity range. 

In reference to capacity range with gas 
fuel, Mr. Philo refers to the gas pressure 
at Maximum capacity as being 3 lb per 
sq in. and reports that: 


When burning gas fuel, all burners are fired 
for all loads, it being possible to reduce the 
gas input safely to a point where the boilers 
are generating practically no steam. Some 
minor changes in the combustion-control sys- 
tem make possible an increase in the fuel and 
air supply on the six boilers from minimum 
to maximum in 45 sec. 


Mr. Philo has referred to the cracking 
of cast gas chambers at Long Beach and 
points out that this difficulty was over- 
come by a sectional design. Our ex- 
perience has shown that the tubular 
wishbone type of gas chamber is a further 
improvement over the sectional cast 
design. With the tubular chamber or 
ring completely cooled both in respect to 
its inner and outer peripheries by the 
combustion air, when burning oil as well 
as when burning gas, no special metal 
is required for the ring. However, when 
gas rings are not fully exposed to air 
cooling or are embedded in refractory, 
special heat-resisting metal must be used 
and it has been found in some cases that 
even such special metals are not fully 
effective in respect to prolonging the life 
of these parts materially. Avoiding a 
multiplicity of gas joints in the burner 
wind box is important. This means that 
a burner with a single connection to the 
gas header and a single connection to the 
gas-burner chamber is preferable to one 
with a multiplicity of connections and 
joints. 

Some recent boiler designs use furnaces 
in which a large portion of the furnace 


envelope is ‘‘black surface,"’ and the 
question frequently arises as to the opera- 
tion at reduced capacities with oil fuel be- 
cause of the small quantity of refractory 
in the furnace. In this connection, it 
should not be forgotten that, about 1926, 
there were installed a considerable num- 
ber of large oil-fired almost completely 
black boiler furnaces, with fin tube walls 
and floor water screens and that, for 
years, those plants have been operating 
at reduced capacity with fuel oi] involv- 
ing extremely low heat liberation in the 
furnace with excellent results. In such 
furnaces, of course, it is much more diffi- 
cult to obtain good results at reduced 
capacities than at maximum Capacities. 

Water cooling of the walls through 
which the burners fire has made it neces- 
sary to bend waterwall tubes around 
burner openings. This has received con- 
siderable prominence in recent years but 
is not new, our first installation of this 
kind having been made in 1928. In that 
case, the burner throats were integral 
with the furnace waterwall and the wind 
box, together with the burners, was 
mounted on springs. In other installa- 
tions, waterwall tubes have been bent in 
such a manner as to permit relative mo- 
tion between the tubes and the burner 
tile, and, in such cases, spring mounting 
for the wind box and burners is not re- 
quired. Bends in the waterwall tubes 
are arranged so as to provide for the 
maintenance of fixed minimum clearances 
during any relative motion of the water- 
wall and the burner throats so as to avoid 
any impingement of the fuel on the 
tubes. 

Vertical firing, both upward and down- 
ward, has been used for a number of years 
with certain types of refinery oil heater, 
and there has been an occasional small 
boiler installation using upward firing. 
However, the fact that this type of firing 
has been used most successfully in the 
burning of fuel oil in a number of modern 
boiler furnaces has received little, if any, 
comment in the published literature on 
the burning of liquid fuels. Upward 
firing has definite advantages whete 
it is desired to convert a stoker-fired 
plant to oil firing and to leave the stoker 
in place. In such cases, the burners fire 
upward through a new floor in that part 
of the furnace bottom formerly used for 
ash discharge, the stoker is bricked over 
to protect it from the furnace heat and is 
cooled by the combustion air on its way 
to the wind box housing the liquid-fuel 
burners. 

In one installation using upward firing, 
three boilers are each fired by five me- 
chanical atomizers. With all burners 
in service, they have been operated up to 
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a capacity of approximately 5500 lb of 
oil or 100,000,000 Bru per hr each, the 
heat release per cubic foot of furnace 
volume under those conditions being ap- 
proximately 60,000 Bru per hr. In 
another plant, four burners under each of 
eight boilers fire vertically upward at a 
capacity of 2700 lb of oil per burner per 
hour, the distance from the burner floor 
to the center of the tube bank of the 
straight-tube boiler being 11 ft. Under 
these conditions, the heat release per 
cubic foot of furnace volume per hour is 
47,000 Btu. No flame is in the tube 
bank, with excess air at the boiler outlet 
running between 15 and 20 per cent. 
Other interesting installations employing 
upward firing to advantage include that 
of the mercury-vapor boiler at the Hart- 
ford Electric Light Co. 

Sometimes, however, when converting 
an installation from stoker to oil firing 
when it is desired to leave the stokers 
in place, horizontal firing is employed. 
One installation involving this type of 
conversion uses high-capacity mechanical 
atomizers firing horizontaJly over a 
bricked-over stoker. The furnace is ap- 
proximately 17 ft deep and the burners 


fire 5000 Ib of acid sludge per hour. 


each; the heat release is approximately 
30,000 Bru per hr per cu ft of furnace 
volume. 

While upward firing is particularly ap- 
plicable to stoker conversions which, of 
course, do not occur frequently in this 
part of the country, nevertheless it has 
distinct advantages which are not gen- 
erally recognized, especially when the 
burners can operate over a wide range of 
capacity without attention, thus making 
remote and automatic control of fuel 
and air possible. 

R. C. Vroom. 


To THE Eprror: 


Mr. Philo is an authority on the burn- 
ing of natural gas and oil, and the paper 
constitutes a valuable contribution to the 
literature of that subject. His analysis of 
gas and oil burning, presented a few years 
ago, is remembered as one of the first 
careful and comprehensive studies pub- 
lished on the utilization of these fuels in 
utility steam plants. 

Near the end of the paper, he states 
that control equipment is “‘set to burn 
both gas and oil fuel with 15 per cent 
excess air which is a good operating 
value."" It is believed that, under some 
conditions, 10 per cent excess air may be 
approached, in burning natural gas, 
rather than the 15 per cent specified as 

*Chief Engineer, Peabody Engineering 


Corporation, New York, N. Y. Mem 
A.S.M.E. 
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practice at Long Beach. Approximate 
tests Carried on a year or two ago at a 
southern gas-burning station showed that 
excess air even below 10 per cent could 

be carried, with no indication of carbon 

monoxide or unburned hydrocarbons. 

Experience also indicates that use of 
heated air for combustion assists in re- 

ducing excess air. It is recognized, how- 

ever, that no complete and satisfactory 

tests have as yet been worked out for 

determining losses resulting from pres- 
ence of carbon monoxide and unburned 

hydrocarbons; it is doubtless unwise to 
cut too close on use of air, particularly if 
boilers are equipped with economizers or 
air heaters, which reduce losses resulting 
from excess air. 

One of the charts, Fig. 7, plots ‘‘Effi- 
ciency, Per Cent’’ against ‘“‘Outpur, 
Millions of Bru per Hour,"’ and *‘Rating, 
Per Cent.’’ Figs. 6, 8, and 9 are, how- 
ever, plotted to abscissas “‘Rating, Per 
Cent’’ only. It is the writer's feeling 
that, especially in an important tech- 
nical paper of this kind, the old practice 
of utilizing percentage rating should be 
definitely abandoned, as indeed has been 
done in the A.S.M.E. Power Test Code 
for Stationary Steam-Generating Units. 
If a unit of heat-transfer rate is desired, 
heat units per square foot per hour can 
be used, or even, as an approximation, 
pounds of steam per square foot per hour. 
However, in most of the larger modern 
boilers, rate of heat transfer or evapora- 
tion per unit of boiler heating surface 
proper is of little significance in studying 
over-all performance of steam-generating 
units. 

Louis Eruiort.® 


To THE Epiror: 


Much of the equipment used as a basis 
for this article was installed in 1928 and 
1930. It represented the best practice at 
that time and, toa large extent, the eight 
or ten years’ operating experience secured 
Since its initial operation have been used 
in arriving at the conclusions presented. 

It is interesting to note that the tubular 
wishbone type of gas chamber men- 
tioned by Mr. Vroom was considered as a 
solution of burner distortion trouble en- 
countered during the initial operation of 
the station, but because of structural 
conditions was abandoned in favor of a 
type matching more closely the original 
design. Such burners with a single con- 
nection and ample area to insure proper 
distribution of the gas fuel would un- 
doubtedly be a satisfactory solution of 
this problem. 


* Consulting Mechanical Engineer, Ebasco 
Services, Inc., New York, N. 
A.S.M.E. 
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In presenting tests of this equipment 
before the June, 1930, meeting of the 
A.S.M.E. the author stated an opinion 
that heat-liberation rates as high as 60,000 
Btu per cu ft per hr might be satisfac- 
torily maintained in furnaces of this 
type. Mr. Vroom presents data from 
present-day practice confirming this pre- 
diction. As he states, the application of 
both gas and oil fuels is flexible and can 
rather easily be modified to accommodate 
existing equipment. The principal diffi- 
culty in such installations is adequate 
protection of the original combustion 
equipment against heat while it is in- 
operative. 

Mr. Elliott is correct in stating that 
natural gas can be burned with less than 
10 per cent excess air. It has been found 
possible to operate on gas fuel with as 
low as 5 per cent excess air without en- 
countering combustibles in the flue gases 
or secondary combustion in the boiler. 
In the case of the equipment described 
with exit flue gases from the air preheater 
below 300 F, the decrease in boiler eff- 
ciency between 5 per cent excess air and 
15 per cent excess air amounts to only 
0.3 per cent. This is offset by a rise of 11 
F in steam temperature due to the excess 
air, and the net result is a slight decrease 
in over-all station economy. Since com- 
bustible losses increase rapidly with a de- 
ficient air supply it was considered good 
practice to allow a margin of 10 per cent 
which would accommodate a simultane- 
ous increase of 5 per cent in fuel and a 
decrease of 5 per cent in air without enter- 
ing the danger zone of incomplete com- 
bustion. 

The use of “‘Boiler Rating’’ as ab- 
scissas for some of the curves was per- 
haps unfortunate, as Mr. Elliott states. 
At the time this equipment was installed 
performance was commonly stated versus 
boiler rating and the test data were 
plotted accordingly. Conversion to the 
now more conventional units is easily 
made since Btu per sq ft per hr equals rat- 
ing times 3348. 

F. G. Puixo.® 


Graphite Films 


To THE Epitor: 

The writer has read with much inter- 
est in the June issue the abstract of Dr. 
Stuart’s article on the ‘‘Industrial Ap- 
plications of the Physical Properties of 
Graphite’’ which was originally pub- 
lished in Engineering, for March 11. 

Upon reading this, however, one is 


6 Superintendent of Steam Generation, 
Southern California Edison Company, Long 
Beach, Calif. Mem. A.S.M.E. 
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likely to be led to believe that colloidal 
gtaphite can be made to adhere to sur- 
faces only when mixed with gelatin and 
potassium bichromate. This, of course, 
is not the case. An aqueous dispersion 
of colloidal graphite in the form of 
‘‘Aquadag’’ is capable of forming upon 
solids by brushing, dipping or spraying, 
tenacious, homogeneous graphite films 
which are highly unctuous, possess a 
low coefficient of expansion, are good 
conductors of electricity, are resistant 
to electrical bombardment, are photo- 
electrically poor as well as radio inac- 
tive, and are highly resistant to oxida- 
tion. Furthermore, such surfaces have a 
matte-like finish and possess a high black- 
body factor, thus making them valuable 
in the promotion and absorption of ther- 
mal radiation. 

Graphite surfaces formed in this man- 
ner are enjoying numerous diversified 
uses in the arts and industries. 


RAYMOND SzYMANOWITZ.” 


Recent Developments in 
Hot Pressing of Plywood 


To THE EpitTor: 


In my conception, it should be the 
aim of scientifically trained engineers, 
who are engaged in the production of 
veneers and plywood and also in the 
construction of the necessary machinery, 
to raise the standard of plywood panels : 
to the level of those materials with which 
this product has to compete. Plywood 
numerically defined as to its physical and 
chemical properties, can be used by the 
technical designer and draftsman in the 
same efficient way as other materials, 
such as plates of iron, steel, aluminum, 
or other metals. 

Nature does not produce the raw ma- 
terial according to specifications or so 
that it can be remelted and recomposed 
as can metals, but this is no reason why 
we should follow the old methods since 
the present state of the art shows that, 
by multilaminating the raw material and 
suitably recombining the laminated- 
wood elements in gluing them properly, 
a product can be obtained, the properties 
of which are even enough to use it in the 
same technical manner as other materials. 
Results that were achieved in Europe 
with aircraft plywood are ample proof 
of the possibilities of this product. 

To obtain a panel of even properties in 
the technical meaning of the word it 
is necessary in the first place to have 


7 Technical Director, Acheson Industries, 
Inc., New York, N. Y. 
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evenly cut veneers and cores. Cost of 
labor is the same, whether it is paid for 
the precise cutting of veneer on a suitable 
slicer or lathe, or the cutting of veneer 
as unevenly as intimated by Mr. Merritt.* 
It is an established fact that the modern 
slicers and lathes which, incidentally, 
do not involve additional expense, cut 
the veneers with such precision that no 
necessity arises to provide special fea- 
tures in the construction of spreaders and 
hydraulic presses to take care of ir- 
regularities of the veneer thickness. In 
my opinion, it would not be in the in- 
terest of the plywood industry to develop 
machinery that encourages the continu- 
ance of cutting veneers improperly, since 
the consequences in the quality of the 
finished product are imperiling the pos- 
sibilities of its efficient use. Machines 
are developed for cutting properly pre- 
pared logs with such precision that, from 
this angle, the finished panel can com- 
pete with rolled-metal sheets, and the 
price of this product need not be higher 
than at present. If the industry would 
demand machinery, such as has been 
obtainable in Europe for many years, 
with a guarantee for precise cutting 
within narrow limits, the constructor 
would be able to supply it in this coun- 
try. An article dealing with modern 
veneer cutting in Europe will be pub- 
lished shortly. The same applies to 
presses; flexible heating plates are only 
desirable for a certain kind of mold and 
bentwork, whereas rigid steel heating 
plates, demanding a certain precision in 
the thickness of the veneer, are the con- 
struction for the quality product that 
should be aimed at for the benefit of the 
plywood industry. 

Several kinds of glue have been used 
for ‘low-temperature hot pressing’ in 
Europe; in fact, they were predominant 
for thirty years until resin glues appeared 
on the market and overtook them. The 
belief that coniferous wood deteriorates 
when subjected to temperatures such as 
are required and recommended for certain 
resinous glues, approximately 320 F, 
has been proved to be unfounded. This 
is confirmed by the results of research 
made by Professor Gerngross of the 
Technical University in Berlin, Charlot- 
tenburg, published in 1930.° It seems 
strange to see this point stressed in favor 
of gluing under lower temperatures when 
it can be observed that most of the co- 
niferous veneers used on the West Coast 
~ 8 “Recent Developments in Hot Pressing of 
Plywood," by E. H. Merritt, MecHanicat 
ENGINEERING, February, 1938, pp. 133-134 
and 140. 

***Furnier und Sperrholz,"" by L. M. C. 


Wegner, M. Krayan, Berlin, 1930, vol. 2, p. 
223. 


are subjected to such high temperatures 
in the drying machines. 

Except for the name, ‘‘mastic glues’’ 
are not new and never have been a 
practical proposition owing to the diffi- 
culty in spreading them thin enough to 
obtain a competitive, price for the glue 
line. Almost all hot-setting liquid glues 
can be applied in a “‘mastic’’ consistency. 
Such experiments have cost chemical 
and plywood manufacturers thousands of 
dollars and have always led back to glue 
film or liquid glues of higher viscosity. 

L. M. C. Wecner.!® 


Water-Cooled Underfeed 
Stokers 


To THE EpirTor: 


We have an eight-retort water-cooled 
underfeed stoker in operation at the Aus- 
tin municipal power plant. This unit is 
installed under an 80,000-Ib per hr, 425- 
Ib per sq in. gage pressure, 750 F total 
temperature, V-type bent-tube boiler and 
was put in service in March, 1937. After 
approximately ten days’ operation, a pin- 
hole leak developed at the lower end of 
the stoker in a retort tube of the stoker 
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them into the furnace just above the in- 
clined side waterwalls. After the change 
was made, a thorough study of tube tem- 
peratures and frequent inspections were 
made, showing that the circulation is 
now adequate. Since this change was 
made, we have burned over 3000 tons of 
various grades of coal without further 
trouble and to date no maintenance ex- 
pense has been incurred in the entire unit. 

A low grade of raw screenings from 
northern Illinois was successfully burned 
in our water-cooled stoker. No operat- 
ing problems were encountered with this 
coal as far as efficient burning was con- 
cerned. The ash formed was, however, 
dense and could not be removed by our 
ash-pumping system. This can be cor- 
rected, however, by putting in an ash 
grinder. We are well pleased with the 
completeness and ease with which the 
water-cooled stoker handled what would 
have been an impossible fuel on our older 
air-cooled units. 

Earlier in the history of this type of 
water-cooled stoker, some question was 
raised as to the tuyére cooling tubes from 
an abrasive standpoint. In our case, after 
burning over 3000 tons of coal, the mill 
scale still remains on the tuyére tubes. 


FIG. 1 AN EIGHT-RETORT WATER-COOLED UNDERFEED STOKER INSTALLED IN THE 
MUNICIPAL POWER PLANT AT AUSTIN, MINN. 


cooling system. Comprehensive study 
indicated that inadequate circulation in 
the retort tubes caused the failure. The 
circulation in the retort section of the 
stoker cooling was remedied by increas- 
ing the number of risers and bringing 


1 Consulting Engineer, Chicago, Ill. Mem. 
A.S.M.E. Deceased May 19, 1938. 


We are equipped to burn natural gas 
and fuel oil through the back bridge wall 
over the water-cooled stoker as illus- 
trated in Fig. 6 of Mr. Bennett's paper."' 
As compared with other available fuels, 


11 “*Water-Cooled Underfeed Stokers,’’ by 
J. S. Bennett, Mecuanicat ENGINgERING, 
January, 1938, pp. 33-36. 
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we have a favorable natural-gas rate. In 
our original studies, we recognized that, 
to burn a high percentage of natural gas 
in a combination gas-and-coal-fired unit, 
two types of unit were available, the 
pulverizer and the water-cooled stoker. 
To compete with gas, w. also wanted to 
be able to burn low-grade coals. After a 
thorough and rather extensive economic 
study covering expected life of the equip- 
ment including auxiliary-power costs, 
maintenance expense, stack nuisance, and 
heat balance involving high preheated 
air, our selection was the water-cooled 
stoker. 

With our experience to date, if a second 
unit were to be installed, we would elimi- 
nate the oil-burning equipment. We have 
found that we can change from gas back to 
coal in 5 to 10 minutes under norma! load 
conditions which is as quick as changing 
to oil unless advance warning be given 
so that the emergency oil pumps could be 
started previous to the time of change- 
over. Although a poor grade of raw 1-in. 


southern Illinois screenings was used for 
test, the efficiency over a 28-hr period, 
when supplying the entire plant demand 
with all load changes, was 85.13 per cent 
as against an expected efficiency of 84.98 
per cent. 

A second test was run using natural gas 
as a fuel. The coal fuel bed was com- 
pletely burned out before starting the 
test. During the test, only sufficient coal 
was supplied to prevent a fire in the 
stoker hopper. The stoker was given 
one revolution per hour and the coal so 
fed was 115 lb per hr or a total of 690 lb 
for the 6-hr gas test. The efficiency 
when burning gas over the stoker shown 
in Fig. 1, page 638, was 83.24 per cent as 
against an expected efficiency of 82.3 per 
cent. Both tests were run in accordance 
with the 1936 A.S.M.E. Power Test 
Codes. 

C. L. Exazorr.” 


'2 General Superintendent, Municipal Power 
Plant, Austin, Minn. 


Interpretations 


HE Boiler Code Committee meets 

monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code is requested 
to communicate with the Secretary of the 
Committee, 29 West 39th St., New York, 
N. Y. 

The procedure of the Committee in 
handling the cases is as follows: All 
inquiries must be in written form be- 
fore they are accepted for considera- 
tion. Copies are sent by the Secretary 
of the Committee to all of the members of 
the Committee. The interpretation, in 
the form of a reply, is then prepared 
by the Committee and passed upon at a 
regular meeting of the Committee. 

This interpretation is later submitted 
to the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and also published in Mecuanicat En- 
GINEERING. 

Following is a record of the interpreta- 
tions of this Committee formulated at the 
meeting of June 10, 1938, which were 
subsequently approved by the Council. 


Case No. 834 


In the inquiry, where the chemical compost- 


tion of the material ts given, the mangaiese 
content has been changed to read: 
‘Manganese, per cent....... 0.40-2.50" 
Case No. 860 
(Special Ruling) 

Inquiry: For hot-water storage-tank 
service, may design calculations for 
nickel-clad steel be based upon full 
thickness of the composite plate? Evi- 
dence is submitted that nickel-clad steel 
in full-thickness tests shows a strength at 
least equal to that of an equal thickness 
of the base metal, and butt welds can be 
made under proper restrictions to meet all 
of the requirements of Par. U-68. 

Reply: For hot-water storage-tank 
design, the full thickness of the com- 
posite plate may be used in the calcula- 
tions only if constructed under Pars. 
U-69 or U-70 and provided the following 
additional requirements are met: 

(1) The welding process qualification 
and the welding operator qualification 
tests include reverse-bend tests; 

(2) Production test plates similar to 
those required for Par. U-68 construction 
be made for each vessel or each 200 ft of 
weld in duplicate vessels and that these 
test plates meet the respective elongation 
requirements; 

(3) The edges of the plates at the 
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longitudinal joints shall not have an 
offset from each other in excess of the 
thickness of the cladding; 

(4) The depth of the nickel bead be 
kept to a minimum; 

(5) No fillet weld be allowed in 
longitudinal or girth joints, except for 
dished heads convex to pressure (See 
Fig. U-14c). 


Case No. 861 
(Special Ruling) 


Inquiry: Case No. 834 covers Par. 
U-68 unfired pressure vessels of stabilized 
chrome-nickel steel conforming to 
A.S.T.M. Specifications A 167-35T, grade 
4. Will it be permissible to apply the 
code symbol stamp to unfired pressure 
vessels fabricated to Par. U-69 omitting 
the heat-treatment and special tests re- 
quired in the reply to Case No. 834? 

Reply: It is the opinion of the Com- 
mittee that stabilized austenitic chrome- 
nickel steel conforming to A.S.T.M. 
Specifications A 167-35T, grade 4, may 
be used for vessels constructed to Par. 
U-69 with the following limitations: 

(1) The chemical composition and 
physical properties are modified as fol- 
lows from A.S.T.M. Specifications A 167- 
35T, grade 4: 


Cathen, max, per cent.......... 0.07 
Manpunesc, Per Cont... .......... 0.40-2.50 
Chromium, min, per cent........ 17 
Nickel, thie, per cont... .. 5. 9.5 


Columbium,! min, = 10 times carbon conteng; 
1 per cent max 

Titanium,! min, = 6 times carbon content; 
0.60 per cent max 

Tensile strength, Ib per sq in., min. . 75,000 

Yield point, lb per sq in., min. .. . 35,000 

Elongation in 2 in., min, per cent. . 30 


(2) Maximum temperature of 600 F; 
maximum pressure of 400 lb per sq in.; 
maximum thickness in.; allowable 
stress 15,000 Ib per sq in., with a joint 
efficiency of 80 per cent. 


Correction to Fig. P-17 in 
1937 A.S.M.E. Code for 


Power Boilers 


HE ordinate of the curve in this 
figure is now given as ‘‘allowable 
loading, Ib per sq in.;’" it should read 
‘‘allowable loading, lb per The ab- 
‘outside diameter’ 
scissa is now given as ————_——_—_; 
8 (wall thickness) ’” 
‘outside diameter™’ 
(wall thickness)? 
1 Either columbium or titanium shall be 
used. 


G 
Be 
n- 
re 
is 
as 
of 
x- 
is 
Ir 
f 
s 
| 
| 
A.S.M.E. BOILER CODE eal 
k 
} 


A.S.M.E. NEWS 


And Notes on Other Engineering Activities 


Providence Industries on Parade, 
A.S.M.E. Fall Meeting, Oct. 5-7 


Inspection of Plants of Brown & Sharpe Co., G.E. Base 
Works, Gorham Manufacturing Co., U. S. Rubber, 
Narragansett Brewing Co., and Esmond Mills 


HE COMMITTEE on Plant Trips for the 

A.S.M.E. Fall Meeting in Providence, 
R. L., Oct. 5-7, has been doing yeoman’s serv- 
ice in arranging a program of inspection tours 
that engineers will enjoy. 


The Brown and Sharpe Plant 


The plant of the Brown & Sharpe Manu- 
facturing Co. in Providence, heads the list. It 
is one of the oldest industrial plants in Provi- 
dence having been established in 1833. From 
a very modest beginning, connected with the 
watch and clock business, the products of this 
concern have been increased in number so that 
today they are found in practically every civi- 
lized country of the globe where metal is 
worked. 

Early in the business, precision measuring 
tools were manufactured. Then gear-cutting 
and screw machines were invented and de- 
veloped as well as many associated items of 
machine equipment. In the past few years 
noticeable advances have been made, espe- 
cially in machine tools. Electrical controls 
have been introduced to give opportunity for 
greater production and more closely controlled 


; 


accuracy and improvements made in the elec- 
trical drives of the machine tools to give 
greater operating efficiency and flexibility. 
Many changes have also taken place in ma- 
chines to permit higher speeds and feeds for the 
machining of many new materials. Recently, 
also, new developments in precision tools have 
taken place, including, especially, the intro- 
duction of micrometers and other tools of 
stainless steel. 

Of special interest will be the constant- 
temperature room in the Brown & Sharpe 
plant used to test gages, vernier tools, inside 
micrometers and other precision measuring in- 
struments so that the testing is done at a uni- 
form temperature reducing the liability of 
error due to temperature fluctuations. This 
room, one corner of which is shown in the 
accompanying illustration, is kept at a tem- 
perature of 68 F, the temperature most gener- 
ally recognized as standard for gaging and 
measuring purposes and the humidity carefully 
controlled. 

Especially designed testing machines are set 
in special vibration-proof foundations which 
insulate them from the building and against 


CONSTANT-TEMPERATURE ROOM FOR PRECISION MEASURING AND INSPECTING, BROWN & 
SHARPE MANUFACTURING CO. 
(Note special vibratioa-proof foundations.) 
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MILLING-MACHINE ASSEMBLING AT BROWN 
& SHARPE PLANT 


shock. These machines are checked at inter- 
vals with master standards which are periodi- 
cally calibrated by the National Bureau of 
Standards. 


The G.E. Providence Base Works 

According to a little story of this plant 
written by Bernard Gardiner, it was ‘back in 
1866—the year after Abraham Lincoln was 
assassinated—a little concern started in ‘on a 
shoe string’ to manufacture gas-burners, jewel- 
ers blowpipes, jewelers burners, gas-stoves, 
chandelier trimmings, and sundries. 

It was the day of stove-pipe hats and mutton- 
chop whiskers—long before the advent of 
safety razors and incandescent lamps. That 
same humble concern is today the largest 
manufacturer of incandescent-lamp bases in the 
world.’ 

When first organized it was known as 
Mooney and Gleason. The story is told that 
Mooney chased Gleason out of the works with 
an ax and Gleason migrated to New York 
State where he became a millionaire manu- 
facturer. They first began to manufacture the 
bases for electric incandescent lamps in 1887. 
The present modern, well-equipped plant was 
built in 1918. 

The visitor to this plant will see the punch- 
ing and forming of the brass ferrules and eye- 
lets which form the center contact and the 
glass furnaces where glass is melted and poured 
to form the center of the base and insulator 
between the ferrule and the eyelet. The base 
machine which operates at each furnace is a 
highly developed mechanism and can turn out 
an average of 11,000 bases per hour. During 
1937, 750,000,000 complete bases of all sizes 
were turned out. Raw materials in the form 
of 5,000,000 pounds of sheet brass and 5,000,- 
000 pounds of glass materials, manganese, 
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lime, soda, and bottle glass were required. 
The illustration in the right-hand corner of 
this page shows one of the furnace and base- 
machine units in operation. 


The Gorham Manufacturing Co. 


Providence is fortunate to number among its 
industries the Gorham Manufacturing Com- 
pany, whose master craftsmen have been turn- 
ing out fine silver for over a century. The firm 
was founded in 1831 by Jabez Gorham who 
had prepared himself for this venture by a long 
apprenticeship in the art of fashioning metals 
and the making of silverware. From this be- 
ginning the present plant, located about two 
miles from the center of Providence, grew. It 
occupies about 37 acres and has 400,000 square 
feet of workshop floor space. 

Here the visitor will see the making of fine 
silverware from the forming of the intricate 
steel dies to the final polishing. He will see 
the spinning and assembly of hollow-ware, the 
famed master craftsmen, who spend their lives 
learning their art, at work hand chasing and 
engraving ecclesiastical goods. In another 
department will be seen the bronze foundry 
where statuary, urns, plaques, and architec- 
tural bronze are made. Here, all of the bronze 
work for Radio City in New York was pro- 
duced. 

Other trips are being planned to the plants 
of the U. S. Rubber Company, the Narragan- 
sett Brewing Co., and the Esmond Mills, 
about which further details will be given in 
the next issue. 


Entertainment 


While the program for the entertainment 
features of the meeting is still in the formative 
stage, a luncheon is scheduled for Oct. 5 at the 
Bilrmore Hotel for both men and women, at 
which it is hoped Dr. Henry M. Wriston, 
president of Brown University, will be the 
speaker. 

On October 6 there is an automobile trip to 
Newport planned for the women. Upon their 


HAND-CHASING A SILVER VASE AT THE 
PLANT OF THE GORHAM MANUFACTURING 
CO. IN PROVIDENCE 
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GLASS FURNACE AND BASE MACHINE IN OPERATION AT THE PROVIDENCE BASE WORKS OF THE 
GENERAL ELECTRIC CO. 


return they will join with the men in that 
most famous of Rhode Island institutions, a 
real old-fashioned clambake. 


Committees 


The General Committee was given in our 
July issue (in that list, by the way, the name 
of J. D. Robertson appeared, unfortunately, as 
Robinson) so this time we think a little glory 
should go to the chairmen of the subcom- 
mittees—usually unsung. 

Mrs. Clarke Freeman, Ladies Committee; 
Prof. Zenas R. Bliss, Technical Events Com- 
mittee; John D. Eldert, Plant Trips; Prof. 
William H. Kenerson, Reception; William A. 
Kennedy, Information and Registration; Prof. 
Paul N. Kistler, Hotels; Norman D. MacLeod, 


Entertainment; Chester T. Morey, Local 
Finance; and Laurence E. Wagner, Publicity. 


Technical Program 


And lest it be thought this Fall Meeting is 
all plant visit and clambake, we hasten to tell 
you that the program of papers presents a com- 
plete array of contributions for the most tech- 
nical minded! Fuels, machine-shop practice, 
textiles, rubber, power, management, iron and , 
steel—sessions in all of these fields fairly 
bristle with papers bearing important titles 
and carrying their load of valuable data. They 
won't let us give you these titles now—want 
to keep you in suspense—so have a weather 
eye out for that technical program. It will be 
““shown"’ in the September issuc. 


Booklet Available to A.S.M.E. Members Entitled 
“The Significance of Management—A Symposium”’ 


Statements Made by American Executives in Advance of Management 
Congress in Washington, D. C., Sept. 19-23 


IEWS expressed in a symposium in advance 

of the Seventh International Manage- 
ment Congress to be held in Washington, 
D. C., Sept. 19-23, by representative execu- 
tives of American corporations are printed ina 
booklet entitled, ‘“The Significance of Manage- 
ment—A Symposium."’ Contributors to the 
symposium were asked to state the contribu- 
tions, responsibilities, and opportunities as 
they exist today. 

As one reads the statements, he cannot but 
recognize the widened sense of responsibility 
which is characteristic of the leaders of enter- 
prise today. The words represent the distilled 
essence of business experience gained over 
many years, tempered by great economic forces, 
challenged by political movements, humbled 
by a new social awareness, according to Lewis 


H. Brown who is the author of the foreword. 

The Congress is under the auspices of the 
International Committee of Scientific Manage- 
ment, of which the Right Honorable Viscount 
Leverhulme of Great Britain is president, and 
Harry Arthur Hopf, member, A.S.M.E., 
deputy president. The chairman of the Co- 
ordinating Committee directing the Congress 
is William L. Batt, past-president, A.S.M.E. 
The National Management Council, which 
represents the United States in the Congress, is 
made up of several organizations, among 
which are the A.S.M.E., A.M.A., A.C.M.E., 
S.A.M., and others. 

Booklet and complete details of the Congress 
may be obtained from N. W. Barnes, executive 
secretary, Seventh International Management 
Congress, 347 Madison Ave., New York, N. Y. 
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ST. LOUIS SECTION MEMBERS RESPONSIBLE FOR SUCCESS OF MEETING 
(Back row, left to right: R. M. Boyles, treasurer, G. V. Williamson, A. J. Leussler, R. W. Merkle, 
A. L. Heintze, R. C. Thumser, D. E. Dickey, C. B. Brisco. Front row, left ro right: W. E. Bryan, 
vice-chairman; Jesse L .Best, Ernest Hartford, ass’t secretary, A.S.M.E.; C. J. Colley, chairman; 


R. M. Pease, D. Larkin, E. H. Sager, secretary. 
E. H. Tenney, A. K. Howel 


Not ER G. L. Shanks, L. C. Farquhar, 
, A. Vigne.) 


St. Louis Welcomes the A.S.M.E. 


Most Complete Program of Technical Sessions, Inspec- 
tions, and Entertainment Provided at 1938 Semi- 
Annual Meeting Held June 20-23 


RULY NATIONAL in scope was the 1938 

Semi-Annual Meeting of The American 
Society of Mechanical Engineers in St. Louis, 
Mo., which opened Monday, June 20, and con- 
tinued through Thursday, Jume 23. At the 
headquarters in the Hotel Statler, 630, some 
coming from as far as Massachusetts and Cali- 
fornia, were registered by a staff supplied 
through the courtesy of the St. Louis conven- 
tion Bureau. Technical sessions saw the pres- 
entation of papers and discussions by engi- 
neers from all parts of the country. 

The success of the meeting in all its phases 
was due to the great care with which the Str. 
Louis Section, host for the affair, worked out 
every smallest detail for the comfort of the 
visitors and for the smooth functioning of all 
the sessions. Even the local weatherman did 
his part by keeping away the rain and provid- 
ing cool weather during the week of the meet- 
ing, very unusual for Sc. Louis at that time of 
year. 

Though the convention was scheduled to 
open Monday afternoon at 4 o'clock with a 
Business Meeting, members of Council, of the 
Committee on Local Sections, and of the Nomi- 
nating Committee, began arriving as early as 
Saturday evening. W. Lyle Dudley from 
Seattle was the first out-of-town member in on 
Saturday evening with Harte Cooke from Au- 
burn, N. Y., a close second. Sunday morning 
saw the arrival of Harvey N. Davis, President 
of the Society, J. N. Landis from New York, 
James M. Todd from New Orleans, L. W. Wal- 
lace from Chicago, S. B. Earle from South 
Carolina, F. O. Hoagland from Connecticut, 
K. M. Irwin from Philadelphia, J. W. Haney 
from Nebraska, W. R. Woolrich from Texas, 
and many others. Among these was Elmer H. 
Neff, life member from New York, who, since 
joining the A.S.M.E. in 1898, has not missed 
a single Annual Meeting and only one Semi- 
Annual Meeting. 


Committee and Council Meetings 


First committee to go into action was the 
Committee on Local Sections early Sunday 
morning with W. R. Woolrich, D. B. Prentice, 
A. J. Kerr, J. N. Landis, and Ernest Hartford 
present. At the all-day session, among many 
items of business, the committee decided that 
in lieu of meeting in Providence, R. L., in 
October, members of the committee will visit 
the various local sections throughout the 
country. It is expected that Dean Woolrich, 
chairman, will visit local sections in Michi- 
gan, Illinois, Wisconsin, and all states west of 
the Mississippi, while other members of the 
committee will visit the remaining local sec- 
tions. They also recommended to Council 
the advisability of expanding the Peoria Sec- 
tion co include all of Central Illinois and the 
change of its name to the Central Illinois Sec- 
tion. Also the eastern half of Arkansas, in- 
cluding Little Rock, was trans‘erred from the 
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Mid-Continent Section to the Memphis Sec- 
tion. At two o'clock on Sunday afternoon 
the Executive Committee of Council met. 
Routine details were considered in preparation 
for the informal conference of Council and 
members which took place later in the after- 
noon. Council reconvened early on Monday 
morning and, with time out only for a recep- 
tion luncheon at noon and dinner in the even- 
ing, did not adjourn until twenty minutes to 
twelve that night. A report of the work of 
Council and of the Business Meeting will be 
found on pages 646-648 of this issue. 

Open hearings were held all day Monday 
and Tuesday by the Nominating Committee. 
After reading the recommendations received 
from members and local sections throughout the 
country and listening to the oral presentations 
of those present, the committee, consisting of 
F. M. Gibson, Brooklyn, N. Y. (chairman), 
T. H. Beard, Bridgeport, Conn., H. L. Whitte- 
more, Washington, D. C., F. L. Wilkinson, 
Knoxville, Tenn. (secretary), F. C. Hockema, 
West Lafayette, Ind., R. M. Boyles, St. Louis, 
Mo., and G. L. Sullivan, San Francisco, Cal., 
carefully considered the merits of every pro- 
posed candidate at a closed meeting on Wednes- 
day and at 5:30 o'clock that evening handed 
a list of the names of the nominees to Secretary 
C, E. Davies. The list of candidates and their 
biographies will be found on pages 649-652 

Other committees which met during the 
course of the meeting were those on Aims and 
Objectives, Relations With Colleges, Fluid 
Meters, and Subgroup Five on Welding ot 
Branch Connections. 


Authors and Chairmen 
Talk Things Over 


Particularly impressive were the dinner and 
the breakfasts attended by authors and chair- 
men prior to the day's technical sessions. The 
dinner on Monday evening, presided over by 
James H. Herron, served as an example of the 
informal dignity which prevailed there and 
at the subsequent breakfasts. After a brief 
talk by the presiding officer, who represented 
the President of the Society, on the history of 
technical sessions in the A.S.M.E. and their 
importance in the dissemination of engineering 
knowledge, he presented gavels to the chair- 
men of the various sessions who in conjunc- 
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St. Louis Meeting in Pictures 


A Pictorial Record of the 1938 Semi-Annual Meeting 


(1) Committee on Local Sections in real action with Ernest Hartford, D. B. Prentice, W. R. Woolrich, A. J. Kerr, and J. N. Landis; (2) Speakers’ 
table at Council Luncheon showing A. A. Potter, A. S. Langsdorf, L. W. Wallace, H. N. Davis, C. J. Colley, and J. H. Herron; (3) C. E. Davies 
talks with F. O. Hoagland and H. N. Davis; (4) Having their pictures taken are L. F. Zsuffa, T. H. Wickenden, and W. R. Woolrich; (5) Execu- 
tive Committee of Council deciding some momentous questions; (6) The ladies do some posing too; (7) The head men of the St. Louis Section, 
C. J. Colley and E. H. Sager; (8) W. G. Christy, A. S. Langsdorf, and H. O. Croft; (9) J. N. Landis talks to James M. Todd, W. R. Woolrich, and 
S. B. Earle; (10) Entertainment at the Smoker—the picture is self-descriptive; (11) R. M. Barnes, Elmer H. Neff, M. D. Engle, and H. E. Bum- 
gardner; (12) A. G. Christie, candidate for 1938-1939 President of the Society being congratulated by R. M. Boyles, member of the Nominating 
Committee. Pictures 3, 4, and 12 from Sr. Louts Star-Times and 7, 8, and 11 from St. Louis Daily Globe-Democrat. 
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tion with the recorders conferred with the 
various authors on the presentation of the 
papers. 


Technical Sessions 


The latest advances and developments in 
mechanical and industrial engineering were 
well covered in the 15 technical sessions at 
which 35 papers were presented by 46 authors, 
individually or jointly. Since most of the 
papers have been or will be published in 
MecnanicaL or the A.S.M.E. 
Transactions, this space will be devoted to a 
description of the high lights of the sessions. 
Two sessions, one on time study and the other 
on fuels, opened the technical part of the meet- 
ing on Monday evening. 


Management 


The session on time study was held on Mon- 
day evening by the Management Division 
jointly with the Society for the Advancement 
of Management. Ralph M. Barnes gave a 
talk on the practical applications to motion 
study of a method employing photoelectric 
cells, making it possible to study and time 
movements to thousandths of a minute. A. B. 
Segur, with the able assistance of his wife and 
a member of the audience, demonstrated vari- 
ous principles of motion analysis which he 
has applied successfully in industry. 


Fuels 


At the other session on Monday evening 
which dealt with fuels, an improved method 
of measuring smoke density was proposed by 
H. E. Bumgardner in his paper. Discussions 
on the subject were presented by W. G. Christy 
and A. G. Christie. Unable to be present, H. 
K. Kugel of Washington, D. C., R. A. Sherman 
of the Battelle Institute, L. $. Marks and C. 
H. Berry, of Harvard University, J. L. Hodges 
of Jersey City, and Osborn Monnett of De- 
troit, sent in written discussions which were 
read by M. D. Engle, chairman of the session. 
Other papers presented included one on a down- 
draft conversion burner for domestic furnaces 
by J. R. Fellows and another on coal carboniza- 
tion and its relasion to the smoke problem by 
M. D. Curran. 

On Wednesday morning, a second fuels ses- 
sion, under the joint auspices of the Fuels and 
Power Divisions took place. The many dis- 
cussions of L.C. McCabe's paper on the prepa- 
ration of Illinois coals attested to the in- 
terest being shown by engineers in fuels and 
their efficient use. Other pertinent discussions 
were developed by the papers on fuels for in- 
dustrial furnaces by M. H. Mawhinney and on 
the power-plant requirements of a distillery 
by Hiram L. Walton, 


Power 


At the boiler-feedwater session on Tuesday 
morning, great interest was shown in carbona- 
ceous zeolites, a new chemical for conditioning 
boiler feedwater, which was described by H. 
L. Tiger. S.E. Tray presented a method suita- 
ble for use in the field of continuously measur- 
ing impurities. But the interesting part of 
the session occurred when R. M. Hitchens gave 
a paper in which he showed that sodium sul- 
phite can be used without any harmful effects 


in high-pressure steam boilers, proving his 
point by citing examples of actual usage in 
power plants; this conclusion was exactly 
opposite to that reached by F. G. Straub in a 
preceding paper, his reasons being based on 
experiments carried out in the laboratories of 
the University of Illinois. 

Flanges received their share of attention on 
Thursday morning when tests on heat-ex- 
changer flanges made by D. B. Rossheim, E. H. 
Gebhart, and H. G. Oliver, were described by 
J. D. Mattimore. Applications of the recent 
Waters, Rossheim, Wesstrom, and Williams 
flange-design formulas to a valve-bonnet joint 
were given in a paper by J. D. Mattimore, H. 
O. Smith-Petersen, and H. C. Bell. 


Railroad 


The railroad sessions drew a goodly crowd. 


T. V. Buckwalter presented data on the testing © 


of locomotive axles in the laboratory while 
John R. Jackson discussed the characteristics 
and limitations of the relationship between 
exhaust pressure and draft in a steam locomo- 
tive. In the afternoon, Albert Vigne de- 
scribed an oil-bath-lubricated bearing which 
will prevent hotboxes on locomotives and 
coaches; and S. J. Needs gave a mathematical 
explanation for the discrepancy between ob- 
served and theoretical frictions in heavily 
loaded bearings. 


Process Industries 


A method was suggested by C. E. Mason at 
the Tuesday morning session of the Process 
Industries Division for concrete representation 
of industrial processes by an easily visualized 
and comparable form of liquid-levels system. 
Following him, A. F. Spitzglass in a compara- 
tive analysis of automatic-control theories 
showed that they may be grouped under four 
basic components, discussing each one sepa- 
rately. In the afternoon, John M. DeBell 
reviewed the outstanding mechanical proper- 
ties of various plastics and their applications 
in the field of mechanical engineering. For- 
mulas developed by J. C. Witt for use in the 
proportioning of materials in process engineer- 
ing were given in his absence by A. L. Heintze. 
These formulas make it possible to eliminate 
many preliminary calculations in the propor- 
tioning of various materials. 


Hydraulic-Power 


A joint session was held Tuesday afternoon 
under the auspices of the Hydraulic and Power 
Divisions at which the operating methods and 
problems of a combined hydro- and steam- 
electric system were discussed by H. L. Harring- 
ton. Following this, John Van Brunt re- 
viewed development in designs of high-pres- 
sure, high-capacity steam-generating units and 
the problems encountered in designing them. 


Apprenticeship 


Under the auspices of the Committee on 
Education and Training for the Industries and 
the Management Division, Wednesday morn- 
ing’s session saw the presentation of a paper 
by Homer L. Humke on the apprenticeship- 
training program being used at Servel, Inc. 
Those taking part in the discussion which 
followed included Warner Seeley, Elmer H. 
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Neff, R. M. Barnes, C. J. Freund, W. W. Free- 
land of Montreal, Canada, E. J. Abbort, L. W. 
Wallace, and F. C. Jeffrey, assistant superin- 
tendent of the St. Louis Board of Education. 
It was the contention of the discussers that the 
government should do something about the 
apprentice-training situation in cooperation 
with the country’s manufacturers. The pro- 
posed plan was compared with those in use to- 
day in England and Russia. 


Machine-Shop Practice 


Welding was the topic of the session on 
Wednesday morning at which Erik Oberg 
presided. A. K. Seemann gave an explanation 
of a method of localized surface hardening by 
means of an oxyacetylene torch. The ap- 
plication of electric-arc and oxyacetylene weld- 
ing to plant maintenance and repairs was con- 
sidered in a talk by H. R. Wass. Finally, E. 
W. P. Smith compared the costs of electric- 
arc welding with other methods of fabrica- 
tion. 

Surface finishes furnished the subject for the 
Thursday morning session at which J. R. 
Weaver, chairman of the Committee on the 
Standardization of Classification and Designa- 
tion of Surface Qualities, reported on the work 
of the committee. After five years, the com- 
mittee has concluded that there is nothing 
smooth, since even a highly lustrous surface 
will, if properly examined, reveal numerous 
irregularities. Therefore, the committee recom- 
mends that surface quality be classified 
into 14 degrees of roughness. The completed 
report, which has been submitted to all mem- 
bers of the committee for their final approval 
is expected to be ready for submission to in- 
dustry for its use not later than July 15. Orher 
papers at the same session were presented by 
H. F. Kurtz on the use of optical projection 
for the rapid checking, measuring, and classi- 
fication of different materials and by E. J. 
Abbott on the different types of instruments 
available for surface measurements together 
with their advantages and disadvantages. 


Iron and Steel 


The Steel Division held a session on Thurs- 
day morning jointly with the American Found- 
rymen’s Association. The importance of 
maintenance in foundry operation was ably 
described by Wm. Carter Bliss and some engi- 
neering aspects of cast iron were discussed by 
C. H. Morken. Plastic bronze made from 
only three copper-tin alloys can be used to 
cover almost any béaring application accord- 
ing to a paper presented by C. C. Morgan. 


Smoke-Abatement Luncheon 


St. Louis passed its first smoke ordinance in 
1867 and, periodically, the subject of enforce- 
ment of similar ordinances has been brought 
to the attention of the citizens of the city. In 
the last two years, a new ordinance, drafted 
with the aid of the members of the St. Louis 
Section, A.S.M.E., was put into effect and 
under the able direction of Raymond R. Tucker 
has proved successful. Therefore, it was more 
than appropriate that a luncheon on Tuesday 
featured Mr. Tucker as the guest speaker. 

After being introduced by Harvey N. Davis, 
President of the Society, who presided, Mr. 
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Tucker gave thanks to those members of the 
A.S.M.E. who helped to draft the present or- 
dinance and then reviewed the history of smoke 
legislation in St. Louis. 


Calvin W. Rice Lecture 


Warning that the world cannot afford to 
continue the extravagant use of its metals, 
was given by William Robb Barclay, noted 
English metallurgist, in the fourth Calvin W. 
Rice Lecture. Because of illness, Dr. Barclay 
was unable to go to St. Louis and, therefore, 
his paper was read on Tuesday afternoon 
by T. H. Wickenden of New York. The 
paper, besides showing the possibilities of 
conservation without a reduction in the use of 
metals by the development of new longer-life 
metals and alloys, also reviewed existing 
ferrous and nonferrous metals and their ap- 


WILLIAM ROBB BARCLAY 


plications in industry. The lecture will be 
published in two installments in MecHANICAL 
ENGINEERING, One in this issue, pages 595 to 
600, and the second in next month's. 


National Defense Meeting 


In a talk presented before an audience of 350 
on Tuesday evening, Maj. John K. Christmas, 
U. S. Army, described the manufacture of 
tanks at the Rock Island Arsenal, illustrating 
his talk with motion pictures and slides. In 
his introduction he called the attention of 
those present to the fact that ‘‘a few of you 
have contributed, directly and indirectly, to 
the development of the tank and, therefore, 
you may be interested to know how it now 
stands and how it is produced.’’ Some parts 
obtained from private manafacturers, accord- 
ing to Major Christmas, are difficult to secure 
from a procurement standpoint, both in peace 
and war, such as the armor plate, the engines, 
the transmissions, and the rubber parts. The 
paper will be published in a subsequent issue 
of MecHanicaL ENGINEERING. 


Smoker 


Following Major Christmas’ talk, the group 
adjourned to the ballroom where they took 
part in all kinds of games of chance, being 
supplied beforehand with a plentiful supply of 
greenbacks and Missouri tax tokens. Proven- 
der in the way of pretzels and potato chips 
was furnished and thirst was quenched with 
a product, called Budweiser, made at the 
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Anheuser-Busch plant. Those who lost their 
fortunes at the gaming tables, were cheered up 
with songs and dances by entertainers from 
stage and radio. The smoker committee, 
anxious to retrieve the thousands of dollars 
of greenbacks which it had distributed so 
freely at the beginning of the evening, offered 
to buy some back for cash from the three 
who had the largest amount in their possession 
at the conclusion of the affair. 


Banquet 


The setting for the banquet on Wednesday 
evening in the grand ballroom of the Hotel 
Statler was especially fine. Each table was 
decorated with a colorful bouquet while the 
speakers’ table, festooned on all sides with 
garlands of flowers, had a large centerpiece 
of hundreds of blossoms. The gold of the 
walls and ceiling reflected the soft yellow 
lights from chandeliers wall-bracket 
lamps. But the most striking thing in the 
room was the banner behind the speakers’ 
table with its gold A.S.M.E. insignia on a field 
of deep blue. 

It was an occasion long to be remembered 
by the 350 members, guests, and ladies who 
were present. During the serving of the 
dinner, music was played by the Steindel 
Ensemble. 

Seated at the speakers’ table were Dean A. S. 
Langsdorf who acted as toastmaster, President 
Harvey N. Davis, Maj. James H. Doolittle, 
Charles J. Colley, chairman of the St. Louis 
Section, Harte Cooke, Mrs. H. N. Davis, Mrs. 
J. H. Doolittle, Dean A. A. Potter, E. W. Bur- 
bank, Mrs. A. S. Langsdorf, Mrs. H. Cooke, 
Dean S. B. Earle, Dr. E. J. Abbott, Kenneth 
H. Condit, W. Lyle Dudley, and C. E. Davies. 
Mr. Colley in a short speech welcomed the 
A.S.M.E. to St. Louis and then presented 
Dean Langsdorf as the toastmaster for the 
evening. After a few words on his part, 
the toastmaster introduced Harte Cooke of the 
Board of Honors and Awards who then pre- 
sented Major Doolittle to President Davis as 
the fourth recipient of the Spirit of St. Louis 
Medal. It was awarded, as Doctor Davis 
said, ‘for meritorious service in the advance- 
ment of aeronautics."’ 

Following the presentation of the medal and 
its acceptance by Major Doolittle, Dean Langs- 
dorf introduced Mrs. L.C. Nordmeyer, widow 
of the A.S.M.E. member who was chairman 
of the St. Louis Section at the time of the 1920 
meeting. Dean G. L. Sullivan was then asked 
to say a few words about the 1939 Semi-Annual 
Meeting in San Francisco during the week of 
July 10, at which time the A.S.C.E., A.LE.E., 
and A.I.M.E. will also meet there. Then E. 
H. Sager, secretary of the St. Louis Section, 
handed to President Davis a check made out 
for the amount which remained over from 
the 1935 Aeronautic Division meeting in St. 
Louis in 1935. If accepted by Council, the 
money will be used to establish a Junior Spirit 
of St. Louis Award of $50 in cash to be given 
to a Junior member of the Society at the same 
time as the other award, that is, every three 
years. Then C. E. Davies, Secretary of the 
Society, announced the names and introduced 
those who were present of the members 
selected that afternoon by the Nominating 
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PRESIDENT DAVIS PRESENTS MAJOR JAMES 
H. DOOLITTLE WITH THE SPIRIT OF 
ST. LOUIS MEDAL 


Committee to be the officers of the Society 
next year. 

A. G. Christie, professor of mechanical engi- 
neering at Johns Hopkins University, Balti- 
more, Md., was selected for the presidency. 
Vice-presidents nominated for two-year terms 
were W. Lyle Dudley of Seattle, James W. 
Parker of Detroit, and Alfred Iddles of New 
York. H. H. Snelling of Washington, D. C., 
was named as a vice-president to serve one 
year. Managers of the Society to serve three- 
year terms included Clarke Freeman of Provi- 
dence, W. R. Woolrich of Austin, Texas, ‘and 
W.H. Winterrowd of Chicago. 

Speaker of the evening was President Davis, 
who in his talk on ‘‘Engineering and Health”’ 
gave a dramatic recital of the engineer's 
achievements having significance to human 
happiness and comfort. After calling the 
roll of the engineer’s obvious contributions 
to public health through sanitation, re- 
frigeration, and similar services, Dr. Davis 
emphasized the raised standard of liv- 
ing and greater satisfaction in one’s work 
that has resulted from the activities of the 
engineer. He pointed to an opportunity for 
the engineer to improve mental health by 
striving for reduction of economic instability 
to achieve this. Dr. Davis pleaded for more 
engineering-trained men in positions of indus- 
trial leadership, these men to be possessed of 
social understanding and vision as well as of 
sound engineering judgment. 


Inspection Trips 


Much interest was shown in the inspection 
trips arranged to the various plants in and 
near St. Louis. Among these were the Ca- 
hokia power plant, the largest steam-electric 
plant in the Mississippi Valley; the modern 
pipe-fabricating plant of the Midwest Piping 
and Supply Co.; the Laclede-Christy Clay 
Products Co. plant where were seen the various 
processes in the manufacture of refractories 
and sewer pipe; the St. Ellin Mine in O'Fallon, 


| 
, 
1 
- 
[ 
j 
48 
f 
. 
) 
3 
4 
q 


646 


Ill., which is equipped with the latest in coal 
washers in order to conform to the require- 
ments of the St. Louis smoke ordinance; the 
Anheuser-Busch brewery which has the dis- 
tinction of being the largest one in the world; 
the Busch-Sulzer Bros. Diesel Engine Co. 
factory where visitors saw on exhibition 
the firsc commercial Diesel in the world, built 
in St. Louis in 1898; the Wood River Refinery 
of the Shell Petroleum Corporation, one of the 
largest refineries in the world; the Western 
Cartridge Co. plant, the largest of its kind in 
the world; the Owens-Illinois Glass Co. fac- 
tory in Alton, Ill., the largest glass-container 
manufacturing plant in the world; the St 
Louis Fisher Body Company plant; the by- 
product coke plant of the Laclede Gas Com- 
pany; the Howard Bend branch of the St. 
Louis water works with pumps capable of tak- 
ing in millions of gallons of water each day 
from the Missouri River; the Century Foundry 
Co. where a large variety of work is handled, 
as much as possible, on a mass-production 
basis; and the modern wire-rope factory of 
the Broderick & Bascom Rope Co. 


St. Louis Municipal Opera 


Visits were made on Monday and Thursday 
evenings to the St. Louis Municipal Opera to 
see the presentation of the operetta ‘‘White 
Horse Inn"’ in the natural outdoor ampitheater 
of Forest Park. 

And there spread across the stage for at 
least 120 feet was a street scene transplanted 
from a spot in the Tyrol. This was the first 


time in its twenty years of existence that the 
Opera employed such a large stage setting. 


Women’s Activities 


Following an informal reception to the 
visiting women at headquarters in the Hotel 
Statler on Monday morning, lunch was served, 
and then a visit was paid to the old and new 
St. Louis Cathedrals. In the evening, the 
women attended the Municipal Opera to see 
“White Horse Inn."’ On Tuesday, following 
a luncheon at the Castilla Tea Room, an auto- 
mobile trip was made to Forest Park and the 
Washington University campus. It was then 
continued for a sundown trip through the 
picturesque St. Louis suburban countryside to 
St. Albans farm on the Missouri River where 
dinner was served. 

An inspection of the St. Louis Dairy was 
made on Wednesday. After luncheon at Gara- 
velli's Restaurant, the usual meeting place of 
the St. Louis Section, the women made a tour 
of the suburban residential districts where they 
were given an opportunity to visit the beauti- 
ful private homes and their gardens. Thurs- 
day morning found them at Shaw's Garden 
where in the plant-curiosities house were 
found such freaks of floral life as the artillery 
plant which shoots seeds from its pods; the 
dumb cane, a bite of which would swell the 
tongue and stop one’s speech; the crown of 
thorns from Madagascar and other strange and 
beautiful specimens. At noon, a luncheon and 
fashion show was held at Stix, Baer & Fuller's 
department store. 


A.S.M.E. Council and Business 
Meetings at St. Louis 


RECEDING THE 1938 Semi-Annual 

Meeting of The American Society of 
Mechanical Engineers, Hotel Statler, St. 
Louis, Mo., the Executive Committee of the 
Council met on Sunday afternoon, June 19, 
1938, at 2:00 p.m., with President Harvey N. 
Davis in the chair and the following committee 
members present: James M. Todd, Kenneth 
H. Condit, Harte Cooke, advisory members; 
K. M. Irwin, chairman of the Finance Com- 
mittee; W.R. Woolrich, chairman of the Local 
Sections Committee; and C. E. Davies, Secre- 
tary. Others present were Frank O. Hoag- 
land, W. Lyle Dudley, E. W. Burbank, Jiles 
W. Haney, and Ernest Hartford, assistant 
secretary. 

The Executive Committee voted to appoint 
President Davis as A.S.M.E. representative on 
the John Fritz Medal Board for a four-year 
term expiring in 1942. 


Registration Fees 


The question of registration fees at meetings 
of the Society was discussed and in view of the 
large interest in this question among the mem- 
bership, the Executive Committee asked that 
the matter be discussed at the Local Section 
Conferences in the fall. 

Other administrative matters taken up con- 
cerned resignations, reinstatements, and other 
recommendations of the Board of Review. 


The maturity date on a mortgage owned by the 
Society was extended for three years. The 
Committee on Professional Divisions was asked 
to investigate the matter of engineering con- 
ferences and exhibitions held by educational 
institutions. 


Appointments Reported 


The following appointments were reported : 
Special Research Committee on Mechanical 
Springs, T. R. Weber; Sectional Committee on 
Standardization of Letter Symbols and Abbre- 
viations for Science and Engineering, S. A. 
Moss; Joint Committee with A.S.T.M. on 
Development of Applications of Statistics in 
Engineering and Manufacture, John S. Taw- 
resey; American Association for Advance- 
ment of Science, Section M, R. L. Sackett and 
R. F. Gagg; Woman's Auxiliary—Representa- 
tives: James H. Herron and R. F. Gagg; An- 
nual Meeting Verein deutscher Ingenieure, 
Stuttgart, Germany, May 27-31, Conrad Mat- 
schoss; Semi-Centennial Celebration Founding 
of Utah State Agricultural College, June 5-7, 
Julius Billeter. 


The Council Meeting on Sunday 


The Council met in informal discussion ses- 
sion on Sunday afternoon, June 19, 1938, at the 
Hotel Statler in St. Louis, following the meet- 
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ing of the Executive Committee. The meeting 
which continued through the evening, was at- 
tended by members of Council, chairmen of 
standing committees, and a number of other 
interested members of the Society. Its purpose 
was to give the members of the Council ful] 
Opportunity to raise questions that were not 
on the regular order of business for the meeting 
and thereby become more fully informed about 
the work of the Society. 

In the afternoon the Parker case was dis- 
cussed. In the evening the discussion veered 
to the special Society problems arising from 
the widespread technical interests of the 
members. 


The Council Meeting on Monday 


The formal meeting of the Council was held 
on Monday morning, June 20, at the Hotel 
Statler. The President presided and other 
members of the Council who were present 
throughout the sessions of the day, which 
finally adjourned at 11:30 p.m., were: A. A. 
Potter, James H. Herron, James M. Todd, 
Frank O. Hoagland, Harte Cooke, L. W. 
Wallace, W. Lyle Dudley, Walter C. Linde- 
mann, Edward W. Burbank, Kenneth H. Con- 
dit, Carl L. Bausch, Samuel B. Earle, K. M. 
Irwin, C. B. Peck, W. R. Woolrich, and C. E. 
Davies, Secretary. About twenty members of 
the Society attended from time to time during 
the day’s meetings of the Council. 


Tribute to Dean Brigman 


The Council adopted the following state- 
ment of tribute to Dean Bennett M. Brigman, 
prepared and presented by Past-President A. A. 
Potter, and then rose for a moment's silent 
tribute. 


BENNETT MATTINGLY BRIGMAN 


Bennett Mattingly Brigman was born in 
Louisville, Kentucky,on February 25, 1881, and 
died at his home in the same city on February 
8, 1938. 

He was educated in the Louisville public 
schools, the DuPont Manual Training High 
School, University of Kentucky, and University 
of Louisville, B.S. 1908, M.S. 1912. 

He acted as engineer of tests for the L.&N. 
R.R. from 1902-1904, taught at the University 
School 1904-1907, at the DuPont Manual 
Training School 1907-1910, and at the Univer- 
sity of Louisville part time from 1912-1916 and 
full time since 1916. In 1923-1924 he laid plans 
for the organization of the Speed Scientific 
School. On March 4, 1924, B. M. Brigman 
was appointed Dean of the Speed Scientific 
School and held this position continuously 
until his death. 

Dean Brigman was active in educational, 
engineering, and scientific societies. He was a 
member of the Council of the §.P.E.E. (1925 
1928) and was its vice-president in 1934. He 
was an active member of the A.S.M.E., 4 
manager of this Society (1934-1937) and a 
vice-president in 1938. He also held member- 
ship in the A.A.A.S., A.S.T.M., A.LE.E., 
N.S.P.E., and A.A.U.P. He was a member of 
the Regional Committee of E.C.P.D. on Engi- 
neering Schools. He was interested in Civic 
affairs and served as an officer of a Service Club 
in Louisville, was a member of a Planning and 
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Zoning Board, and of a Smoke Abatement 
Committee in the same city. 

The friendly personality and the untiring 
energy of Dean Brigman left a favorable im- 
pression on all who came in contact with him. 

In the untimely passing of Dean Brigman the 
Council of the A.S.M.E. has lost a devoted and 
capable member. His friendly presence will be 
missed by his many friends at the meetings of 
this Council and of the other engineering 
groups to which he had so faithfully devoted 
the best of his talents. 


* * 


William A. Shoudy, former vice-president of 
the Society, was appointed by the Council to 
fill the vacancy caused by Dean Brigman’s 
death through the close of the 1938 Annual 
Meeting. 


The Budget 


The Council devoted a large amount of time 
to the statement of income and expenses and 
the balance sheet for May 31, and continued 
from that discussion into that pertaining to 
the budget for the fiscal year commencing 
October 1, 1938. The budget as adopted ap- 
pears on page 648 of this issue. 


Applications for Grade of Fellow 


The Committee on Admissions submitted 
recommendations of 15 applicants for the grade 
of fellow, which were ordered to letter ballor 
to close on July 15. 

A special certificate and a special pin for the 
fellow grade were adopted in tentative form. 
Modifications in the form of certificate for 
members were also approved. 


Schedule of Meetings Approved 


The following schedule of meetings of the 
Society as approved by the Executive Com- 
mittee, was entered into the record: 

Fall Meeting, Providence, R. I., October 
5-7, 1938. 

Annual Meeting, New York, N. Y., Decem- 
ber 5-9, 1938. 

Spring Meeting, New Orleans, La., February 
23-25, 1939. 

Semi-Annual Meeting, San Francisco, Calif., 
week of July 10, 1939. 

Fall Meeting, New York, N. Y., September 
4-7, 1939. Jointly with The Institution of 
Mechanical Engineers. 

Annual Meeting, New York-Philadelphia, 
December 4-8, 1939. 


Registration Committee Continued 


The Registration Committee of the Society 
was continued as a special committee of the 
Council for a three-year term. 


Membership 


The Council discussed the desirability of 
eliminating the provision in the by-laws by 
which membership in the local sections may 
be extended to nonmembers of the Society. 
This question was referred to the Local Sec- 
tions Delegates Conference for further dis- 
cussion before taking final action at the meet- 
ing of the Council in December. 

The Council adopted rules 1 and 2 describing 
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procedure for completing election of those 
student members who are promoted automati- 
cally co the junior grade. The amended rules as 
adopted appear on page 653. 


Relationship With E.C.P.D. 


A policy of relationship between the Society 
and the accrediting program of E.C.P.D. was 
adopted. This policy defines a school of ac- 
cepted standing to be a school which has one 
or more engineering curricula approved by the 
E.C.P.D. New student branches may be 
installed only in institutions appearing on the 
E.C.P.D. accredited list for mechanical engi- 
neering and general engineering. Student 
branches in institutions not on the E.C.P.D. 
list are to be placed in a provisional status for 
a period not to exceed four years. 

The Council authorized the establishment of 
a Committee on Education which, in general, 
will be concerned with policies of the Society 
having to do with formal processes of engi- 
neering education and specifically will formu- 
late plans for a series of lectures on subjects of 
concern to practicing engineers. 


Woman’s Auxiliary 


Recent revisions in the constitution of the 
Woman's Auxiliary of the Society were re- 
corded. 


The Parker Case 


President Harvey N. Davis reported that the 
action commenced in December, 1936, by John 
Parker and certain members of The American 
Society of Mechanical Engineers against cer- 
tain present and former members of the Soci- 
ety’s Council and its officers and certain other 
persons with reference to the Engineering 
Index has resulted in a decision by the New 
York Supreme Court, New York County, 
which seems to be detrimental to the welfare 
of the Society as a whole. The President 
presented to the meeting a copy of the decision 
of the Court by Mr. Justice Black. The 
President further reported that he had been 
advised by Messrs. Root, Clark, Buckner & 
Ballantine, who were retained by the Society 
to defend the action, that in their opinion the 
decision was erroneous and that an immediate 
appeal should be taken. 

The President stated that in his judgment it 
was imperative on the part of the Society to 
continue its vigorous defense of this action for 
the following reasons: 

“1 The continuing welfare of the Society 
depends fundamentally on its ability to secure 
men of the highest caliber to serve on its Coun- 
cil and as its officers. It cannot, therefore, 
afford to let pass unchallenged a public state- 
ment, such as that made in this decision, that 
what a large number of its members regard as 
faithful, conscientious, unselfish, and, on the 
whole, gratifyingly effective service rendered to 
it by irs Council over one of the most difficult 
six-year periods in its history, constituted such 
crass negligence as to make individual mem- 
bers of that Council liable for considerable 
damages. In a Society of this size there will 
always be differences of opinion. If Council 
members and officers, acting in good faith are 
to be exposed to court attacks by individual 
members of minority groups, and are not to be 
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given the support of the Society in their efforts 
to have reasonable limits set as to what 
should be expected of them, with respect both 
to omniscience and to personal liability, it is 
going to be impossible to get distinguished 
and conscientious men to give their time and 
efforts to this or any other professional or 
learned Society. The suggestion that it would 
be advantageous to this Society, or to any of 
its members, to recover from its officers past 
expenditures amounting to about five per cent 
of its total expenditures over the period in 
question, at the cost of undermining the cali- 
ber of its management over an indefinite future 
is utterly short-sighted. The Society must, 
therefore, for its own good, press for a judicial 
review of this lower Court's decision. 
2 The Court's decision as to a compulsory 
letter ballot or meeting of the Society consti- 
tutes an interference with the internal manage- 
ment of the affairs of the Society which should 
not be accepted as a precedent without chal- 
lenging its soundness in the higher courts. 
“3 The cancellation by the Court of the 
Lease Agreement between the Society and En- 
gineering Index, Inc., is most unfortunate from 
the Society's point of view. Under this Lease 
Agreement, Engineering Index, Inc., took over 
and is now publishing the Engineering Index 
Services. The Agreement has served the dual 
purpose of effecting the continuation of the 
Index services, which are of great value to the 
engineering profession, and at the same time 
of relieving the Society from all financial 
burden and risk in connection therewith. The 
decision of the Lower Court in this respect 
should be reviewed in the higher courts. 
“4 The decision that the Society was with- 
out power to make the Lease Agreement with 
Engineering Index, Inc., also has wide implica- 
tions. Unless this decision is reversed or 
clarified a serious question will be presented in 
any case where the Society might deem it wise 
to dispose of any of the rights or property 
which it has acquired in connection with its 
many activities." 
After thorough discussion the Council ap- 
proved the foregoing statement of President 
Davis and adopted the following resolutions: 
Resolved, that the Society should continue to 
defend the action entitled “Clifford J. Stod- 
dard, John Parker, and others against Charles 
M. Schwab, The American Society of Mechani- 
cal Engineers, and others’’ and that it should 
take an appeal from the judgment about to be 
entered upon the recent decision of Mr. Justice 
Black of the New York Supreme Court, New 
York County; and it is further 
Resolved, that the firm of Root, Clark, 
Buckner & Ballantine, 31 Nassau Street, New 
York City, New York, be and hereby is 
authorized and directed to take all steps which 
such firm may deem necessary for the proper 
defense of the aforesaid action, including the 
prosecution of an appeal from the judgment to 
be entered upon the aforesaid decision 


Business Session 


The Semi-Annual Business Session of the 
Society was called to order by President Davis 
at 4:30 p.m., June 20, 1938, at the Hotel Statler, 
St. Louis, Mo. 

San Francisco, Calif., during the week of 
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1939 Semi-Annual Meeting of the Society, 
when it is expected that other engineering 
societies will also be in session. San Francisco 
is holding an International Exposition at that 
time. 

President Davis read a statement regarding 
the Parker case, the contents of which are as 
reported in the actions of the Council on page 
647. The President also reported that resolu- 
tions had been adopted by the Council express- 
ing the view that an appeal should be taken of 
the recent decision of Mr. Justice Black.* 

On motion made and seconded, the Business 
Meeting unanimously voted the approval of 
the statement presented by President Davis and 
the adoption of the resolutions which had 
been previously adopted by the Council of the 
Society. 

The President closed the meeting with a 
word of tribute to Dean Bennett M. Brigman, 
former vice-president of the Society, who died 
February 8, 1938. 


* A copy of the opinion of Mr. Justice 
Black will be sent to any member of the So- 
ciety who desires it. 


A.S.M.E. Calendar 
of Coming Meetings 


September 12-16, 1938 


Applied Mechanics and Hydraulic 
Divisions Cooperating in Inter- 
national Congress of Applied 
Mechanics 

Cambridge, Mass. 


September 22-23, 1938 


Wood Industries Division Meet- 


ing 
High Point, N. C. 


September 28-30, 1938 
Applied Mechanics Division 
(jointly with the Institute of | 
Aeronautical Sciences) 
Los Angeles, Calif. 
October 5-7, 1938 | 
Fall Meeting 
Providence, R. I. | 
October 13-15, 1938 
Fuels Division Meeting (jointly 


| 
with A.I.M.E. Coal Division) | 
Chicago, II. | 


October 18, 1938 
Joint Meeting with American 
Welding Society 
Detroit, Mich. 


December 5-9, 1938 
Annual Meeting 
New York, N. Y. 

February 23-25, 1939 
Spring Meeting 
New Orleans, La. 


July 10, was announced as the place for the 


Expense 
under Printing Direct 
committee and office 
Activity supervision distribution expense Total 
Pimance Committee... 110.00 
Nominating Committee............... $00.00 
Meetings and Program................ . 3,514.42 10,114.42 
Professional Divisions................. 3,514.43 6,214.43 
er 8,900.00 $ 5,000.00 7,276.87 21,176.87 
Technical committees................. 18,900.00 19,900.00 
MEcHANICAL ENGINEERING, te€Xt........ 26,000.00 10,965.00 36,965.00 
29,000.00 12,685.00 41,685.00 
MeEcuanica ENGINEERING, advertising. 17,100.00 21,274.32 38,374.32 
Retirement fund...................... 2,700.00 
16,750.00 16,750.00 


MECHANICAL ENGINEERING 


ESTIMATED COST OF ACTIVITIES FOR 1938-1939 ADOPTED BY THE COUNCIL 
OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, JUNE 20, 1938 


ESTIMATED INCOME FOR 1938-1939 ADOPTED BY THE COUNCIL OF 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, JUNE 20, 1938 


Income 


Initiation and promotion fees................. 


Mecuanicat ENGINEERING, advertising........ 
Mechanical Catalog advertising............... 
Contributions, Journal of Applied Mechanics..... 
Contributions, unrestricted. .................. 


$75,978.00 


$388,778.00 


$430,191.25 
32,821.48 


$397,369.77 


Actual Estimate Budget 
1936-1937 1937-1938 1938-1939 
ane $ 8,726.90 $ 8,000.00 $ 8,000.00 
215,908.83 205,000.00 = 200,000.00 
13,560.50 15 600.00 15,000.00 
12,315.13 9,100.00 9,500.00 
81,408.21 75,000.00 75,000.00 
48,865.63 49,000.00 49,500.00 
545359-45 50,000.00 50,000.00 
1,966.75 1,500.00 1,500.00 
875.00 1,025.00 
554-37 462.00 500.00 
261.00 413.00 400.00 
we 233.50 


$407,300.00 
8,612.00 


$398,688.00 


$402,000.00 
13,222.00 


$388,778.00 


Tours Arranged for Those Attending the 


Applied Mechanics Congress 


OLLOWING the five-day technical ses- 
sions at M.I.T. and Harvard, members 
and their guests attending the Fifth Inter- 
national Congress for Applied Mechanics at 
Cambridge, Mass., Sept. 12-16, will proceed 
to Washington, D. C., and spend the day of 
Monday, Sept. 19, at the National Bureau of 
Standards, where they will be entertained at 
lunch by the Director. Taking the night boat 
to Old Point Comfort, Va., they will spend the 
next day at the Langley Field laboratories of 
the National Advisory Committee for Aecro- 
nautics, where they will be guests at lunch. 
Those who wish to do so may continue and 


go on to Pittsburgh, Detroit, Niagara Falls, and 
Schenectady to visit the principal research labo- 
ratories and industrial works in those places. 

A joint meeting of the I.A.S. and the Ap- 
plied Mechanics Division, A.S.M.E., will be 
held on the Pacific coast, Sept. 28-30, in the 
Los Angeles area. Members of the Congress 
are cordially invited to attend these meetings 
and, if they desire, to present papers. Persons 
interested should communicate as soon as pos- 
sible with Th. von Karman, California Insti- 
tute of Technology, Pasadena, Calif., or S. 
Timoshenko, Stanford University, Palo Alto, 
Calif. 
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A. G. Christie 
for President 


Nomunated 


Bachrach 


for OFFICERS 1938-1939 


URING the 1938 Semi-Annual Meet- 

ing of The American Society of 
Mechanical Engineers in St. Louis, Mo., 
June 20-23, A. G. Christie, consulting 
engineer, and professor of mechanical 
engineering at Johns Hopkins Univer- 
sity, Baltimore, Md., was named by the 
Nominating Committee for the office of 
President of the Society for the year 
1938-1939. 

Vice-presidents nominated to serve on 
the Council of the Society for two-year 
terms were W. Lyle Dudley of Seattle, 
James W. Parker of Detroit, and Alfred 
Iddles of New York. H. H. Snelling of 
Washington, D. C., was selected as a 
vice-president to serve for one year. 
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Managers of the Society to serve on 
Council for three-year terms included 
Clarke Freeman of Providence, Willis R. 
Woolrich of Austin, Texas, and William 
H. Winterrowd of Chicago. 

According to the Constitution, By- 
Laws, and Rules of the A.S.M.E., 
seven members and seven alternates are 
nominated to serve on a Regular Nominat- 
ing Committee by each of seven groups of 
Local Sections, the Local Sections in each 
group being, as far as possible, contigu- 
ous geographically to each other. The 
membership then elects the members of 
the Committee, whose duty it is to 
select candidates for the executive 
offices to be filled for the next year. 
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The Nominating Committee for 1938 
which made the nominations just listed 
consisted of F. M. Gibson, Brooklyn, 
N. Y., chairman, with Theodore Bau- 
meister, Jr., New York, N. Y., alternate; 
T. H. Beard, Bridgeport, Conn., with 
W. L. Edel, Storrs, Conn., alternate; 
H. L. Whittemore, Washington, D. C., 
with G. E. Crofoot, Philadelphia, Pa., 
alternate; F. L. Wilkinson, Knoxville, 
Tenn., secretary, with R. M. Rothgeb, 
Raleigh, N. C., alternate; H. C. Ander- 
son, Ann Arbor, Mich., with James 
Burke, Erie, Pa., and F. C. Hockema, 
West Lafayette, Ind., alternates; R. M. 
Boyles, St. Louis, Mo., with E. H. 
Sager, St. Louis, Mo., alternate; G. L. 


| 
| 
21. 
| 
i 
| 
E 
‘ak 
" 
te 
2: 


650 


Sullivan, Santa Clara, Cal., with H. J. 
Smith, San Francisco, Cal., and H. B. 
Langille, Berkeley, Cal., alternates. 


A. G. Christie 


LEXANDER GRAHAM CHRISTIE, pro- 
fessor of mechanical engineering at 
Johns Hopkins University, Baltimore, Md., 
but more widely known throughout the world 
for his work in the design of power plants, 
who was nominated for the office of President 
of the Society, was born in Manchester, Ont., 
Canada, in 1880. He was graduated from the 
School of Practical Science, University of 
Toronto, in 1901 and received his M.E. degree 
from the same school in 1913. 

Upon his graduation in 1901, Professor 
Christie started his engineering career as a 
mechanic in the East Pittsburgh, Pa., plant of 
the Westinghouse Machine Company, working 
his way up to the positions of erecting and test 
engineer and foreman, where he was able to do 
his part in the early development and con- 
struction of steam turbines and gas engines. 
After being in charge of the Westinghouse tur- 
bine and gas-engine exhibits at the World's 
Fair in St. Louis, Mo., in 1904, he resigned to 
become an instructor in mechanical engineering 
at Cornell University. However, he resigned 
again the following year in order to take 
charge of the erection, test, and operation of 
the first steam turbine built by the Allis- 
Chalmers Company, where he also did work 
on condensers, steam engines, gas engines, and 
pumps. In the fall of 1907, he became me- 
chanical engineer in charge of construction 
and operation of the power plant of Western 
Canada Cement & Coal Company, Exshaw, 
Alberta, Canada. 

But with his considerable experience in the 
design and construction of power-plant equip- 
ment and machinery, it was not long, 1909 to 
be exact, before Professor Christie was invited 
to become assistant professor of steam and gas 
engineering at the University of Wisconsin 
and later associate professor. In 1914, he 
joined the faculty of Johns Hopkins University 
as associate professor of mechanical engineer- 
ing, being promoted in 1920 to a full professor- 
ship. Since 1916, he has been in charge of the 
evening engineering and technological school 
of the University. 

In his connections with various engineering 
and manufacturing firms, he has worked on the 
design and construction of such power plants 
as Cahokia, Lake Shore and Avon Beach in 
Cleveland, Gould Street in Baltimore, Md., 
India Basin in San Francisco, Three Rivers 
in Quebec, Edmonton, Alberta, Can., Salt 
Creek in Wyoming, and also on power projects 
in Great Britain, Germany, Sweden, Switzer- 
land, France, Denmark, Perak, Asia, Queens- 
land, Australia, and Argentina, S. A. At the 
present time, he is consulting engineer to the 
Consolidated Gas, Electric Light & Power 
Co., Baltimore, Md., on designs of a new super- 
imposed power plant. 

Elected to membership in the A.S.M.E. in 
1907, Professor Christie served as secretary- 
treasurer of the Baltimore Section for many 
years. Since 1918, he has been a member of 


various committees on Power Test Codes, 
being today vice-chairman of the Standing 
Committee on Power Test Codes. He has also 
given freely of his valuable time to the So- 
ciety by serving on the Society’s Committee on 
Publications, Nominating Committee, and 
Professional Conduct Committee; and as 
Manager for the years 1922 to 1925 and as 
Vice-President from 1925 to 1927. 

From 1919 to 1922, Professor Christie was 
chairman of the Joint Committee on Code of 
Ethics of all the national engineering societies. 
He is a member of the Engineers’ Club of Balti- 
more as well as that of New York. In the last 


MECHANICAL ENGINEERING 


few years, Professor Christie has been or still 
is a member of the division of engineering, 
National Research Council; Prime Movers 
Committee, N.E.L.A.; American Advisory 
Committee, International Electrotechnical 
Commission; and the World Power Confer- 
ence. 

As an authority on steam turbines and 
power-plant equipment, Professor Christie has 
written many articles for technical journals, 
here and abroad. He is the author of the 
steam-turbine section of both Sterlings’ 
“Marine Engineer's Handbook’’ and Kent's 
‘Mechanical Engineer's Handbook.”’ 


For Vice-Presidents 


W. Lyle Dudley 


ILLIAM LYLE DUDLEY, nominated 
for the office of Vice-President of The 
American Society of Mechanical Engineers, is 
vice-president and chief engineer of the West- 
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ern Blower Co., Seattle, Wash. Mr. Dudley 
was born in Portland, Ore., in 1894. He 
attended the University of Washington from 
which he was graduated in 1912 with the 
degree of B.S. in mechanical engineering. 
In 1926 he received the degree of M.E. 

Upon graduation he became associated as 
sales engineer with the Cromwell Manu- 
facturing Co., with particular interest in the 
design of heating and ventilating installations. 
Two years later he resigned to enter the 
bridge-engineer’s department of the County of 
King, Seattle, where his work dealt with 
bridge drafting and design. The following 
year he became engineer for the Western 
Blower Co. From 1915 to 1920 Mr. Dudley 
was in charge of all engineering work, which 
included the design, development, and installa- 
tion of air-conveying, heating and ventilating, 
humidifying, and similar systems. Later he 
was made chief engineer of the company and 
then vice-president. 

During the War, Mr. Dudley served in the 
U. S. Army, holding the rank of captain of 
infantry. He became a member of The Ameri- 
can Society of Mechanical Engineers in 1921 
and served on the Standing Committee on 
Local Sections, being chairman of it in 1935, 
and also as an advisory member of the Com- 


mittee on Publications during the last two 
years. During the last year, he traveled 
hundreds of miles in his visits to Local Sections 
in Group VII of which he is Senior Councilor. 
He is also a member of the American Society 
of Heating and Ventilating Engineers and of 
the Society of American Military Engineers. 
He is responsible for promulgating the Engi- 
neers Registration Law for the State of 
Washington. Mr. Dudley is the author of a 
book on ‘Approach to Subatomic Physics,’’ 
and of several technical papers. He was 
Manager of the Society from 1935-1938. 


James W. Parker 


AMES WENTWORTH PARKER, nomi- 
nated for Vice-President of The American 
Society of Mechanical Engineers, is vice- 
president and chief engineer of The Detroit 
Edison Company, and has his residence in Ann 
Arbor, Michigan. He was born in Auburn, 
New York, in 1886, of people who had lived 
in that state for a generation or more but had 
originally come from New England. His 
family moved to Kentucky when he was four 
years old and his boyhood was spent in Louis- 
ville. 
He prepared for college in the Louisville 
Male High School and was graduated from 
Cornell University in 1908, with the degree of 


J. W. PARKER 


mechanical engineer. In 1935 he was awarded 
the honorary degree of master of science 10 
mechanical engineering by the Detroit Insti- 
tute of Technology. He is a member of the 
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honorary societies of Sigma Xi and Tau Beta Pi. 

After graduation from Cornell, Mr. Parker 
served an apprenticeship, first with the De- 
Kalb Power & Light Company in Illinois, 
and then with the Vincennes Street Railway 
Company, Vincennes, Ind. In 1910 he moved 
to Detroit to become boiler-room engineer 
with The Detroit Edison Company, and has 
been employed continuously by that Com- 
pany to the present time, with the exception 
of a year’s leave of absence for war service in 
1918. 

In the course of this employment he has 
organized and directed the various engineering 
projects which his company has accomplished 
in the last twenty years, notably the design 
and construction of its electric power plants, 
Trenton Channel, Marysville, Delray No. 3, 
and Conners Creek. In addition to super- 
vising new construction, Mr. Parker has also 
general responsibility for the operation of the 
Detroit Edison electrical system and of its 
generating plants, and central-heating plants 
and system. 

During the World War he served in the 
Nitrate Division of the Ordnance Department, 
United States Army, as consulting mechanical 
engineer and head of that Division's inspection 
section. 

He has served since 1929 as a Trustee of 
Cornell University, elected by the alumni and 
reelected in 1934. 

Mr. Parker has been a member of The 
American Society of Mechanical Engineers 
since 1913. From 1928 to 1933 he served as 
member and Chairman of the Committee on 
Meetings and Program, and as Manager of 
the Society has been a member of its executive 
committee for the last two years. 

He is the president of the Engineering 
Society of Detroit, having served on its board 
of directors since the organization of the new 
society in 1936, and is a member of the Michi- 
gan Engineering Society and the Prismatic 
Club of Detroit. 


Alfred Iddles 


LFRED IDDLES, nominated for the office 

of Vice-President of The American So- 

ciety of Mechanical Engineers, is a Fellow 
of the Society. He was born in Allegan Co., 
Mich., Dec. 1, 1889, and received his engineer- 
ing education at Michigan State College where 
he received a degree of B.S. in mechanical 
engineering in 1912 and his M.E. degree in 
1917. From 1912 to 1914 Mr. Iddles was fore- 
man and then assistant superintendent of gas- 
manufacturing plants for the Michigan Light 
Company at Jackson and Flint, Mich. For 
the next three years he was instructor and 
then assistant professor of mechanical engineer- 
ing at Michigan State College and, while 
teaching, engaged in consulting practice. 
During the War he served as captain in the 
chemical warfare service, being assigned to the 
poison-gas plant at Edgewood Arsenal, in 
charge of the public-utility service for this 
manufacturing plant. He was fuel engineer 
with the U. S. Bureau of Mines following the 
War and in 1920 became associated with Day 
& Zimmermann, Inc., in Philadelphia, as 
power engineer, and later as chief engineer. 
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Later, he was vice-president and then executive 
vice-president of United Engineers & Con- 
structors, Inc., with headquarters in Phila- 
delphia. 

Mr. Iddles is now associated with The Bab- 
cock & Wilcox Co. in their New York office 
and is charged with the supervision of the serv- 
ice department and the problem of correlating 
operating and test experience with design 
engineering. 

Since his entrance into the Society in 1913 
Mr. Iddles has served on many committees. 
During the years 1929 to 1933 he was a member 
of the executive committee of the A.S.M.E. 
Power Division, serving as its chairman in 
1932 and was a Manager of the Society from 
1934 to 1937. From 1931 to 1936 he was a 
member of the Standing Committee on Stand- 
ardization, and is now the A.S.M.E. representa- 


ALFRED IDDLES 


tive on the Council of the American Stand- 
ards Association. He represents the Society on 
the Sectional Committee on Pressure Piping 
and is chairman of the subcommittee on Power 
Piping. Mr. Iddles is also a member of the 
Sectional Committee on Drawing and Drafting- 
Room Practice. 

He is coauthor of a textbook, ‘Steam 
Engine Design,’’ and the author of many 
papers appearing in technical periodicals. 


H. H. Snelling 


ENRY HORNOR SNELLING, nominated 
for the office of Vice-President of The 
American Society of Mechanical Engineers 
for a one-year term, was born June 23, 1882, 
in Washington, D. C., and attended Central 
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High School, in that city. After working as 
a draftsman for eight years, he entered George 
Washington University in 1907, being gradu- 
ated with distinction, receiving his B.S. in 
mechanical engineering in 1913. He later 
attended Georgetown University, obtaining 
the postgraduate law degrees of LL.M. and 
M.P.L. in 1920. Mr. Snelling served through 
the various grades of the examining corps of 


H. H. SNELLING 


the U. S. Patent Office to second assistant from 
1912 to 1917. .He has been engaged in the 
practice of engineering in the patent-law field 
since 1918, first as engineering expert with 
Church & Church and then as associate member 
of the firm, until 1922, at which time, he 
established his own offices in Washington, 
D. C., under the firm name of Snelling & 
Hendricks. 

He was elected a member of the A.S.M.E. 
in 1919 and has been active in Society affairs 
since his admission, both locally and nation- 
ally. Appointed to the Committee on Consti- 
tutionand By-Laws in1930o0n the recommenda- 
tion of Past-President W. L. Abbott, Mr. 
Snelling became the chairman of that Com- 
mittee in 1934 and at the request of two presi- 
dents continued in office for two additional 
years, to December, 1937, in order to complete 
the extensive revision of the Constitution, 
By-Laws, and Rules of the Society, as approved 
May 17, 1937. 

In addition to his engineering connections, 
Mr. Snelling is active in legal, fraternal, and 
civic circles, being a member of the American 
Bar Association, the American Patent Law 
Association, a delegate to his county federa- 
tion (Montgomery Co., Md.), and a past- 
president of his civic group. 


For Managers 


Clarke Freeman 


LARKE FARWELL FREEMAN, nomi- 
nated for Manager of The American 
Society of Mechanical Engineers, was born in 
Winchester, Mass., June 1, 1890, his father 
being John Ripley Freeman, president of the 
Society in 1905. After receiving his A.B. de- 
gree from Harvard University in 1912, he 
completed a year of graduate work at Law- 
rence Scientific School. 
In 1913, he started his engineering career 


as an industrial engineer with the Remington 
Typewriter Company where he installed the 
Gantt system of scientific management. After 
two years there, he left to become plant engi- 
neer of the Boston Insulated Wire and Cable 
Company. In 1916 he became connected as 
mechanical engineer with the Allied Machin- 
ery Company, in charge of machine tools on 
war contracts, and later was sent to France 
to set up machines and instruct the workmen 
in their operation. With the entrance of the 
United States into the war, he became an 
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engineer in the Ordnance Department, when his 
duties concerned the adapting of English and 
French war pieces to the use of the American 
Army, with particular reference to fuses, 
grenades, trench mortars, and other material. 
From July, 1918, he was responsible for the 
maintenance and supply of all small arms and 
trench-mortar ammunition for the First Army, 
A.E.F. 

Upon his return to this country after the 
War, he returned to his position as mechanical 
engineer with the Allied Machinery Company. 
Then in 1921, he became a field engineer for 
the Manufacturers Mutual Fire Insurance 
Company, and in 1932 was appointed senior 


CLARKE FREEMAN 


vice-president and engineer of the company, 
and its associated companies, The Rhode 
Island Mutual Fire Insurance Co., State 
Mutual Fire Insurance Co., Mechanics Mutual 
Fire Insurance Co., Enterprise Mutual Fire 
Insurance Co., and The American Mutual Fire 
Co., the position which he now holds. 

He became a member of the Society in 1915 
and since has been most active, not only within 
his own local section, but also in committee 
work of the Society at large. Today he is 
chairman of the Meetings and Program Com- 
mittee to which he was appointed in 1933. 
Mr. Freeman acted as editor of the recent 
American translation from the German of 
Armin Schoklitsch's ‘‘Hydraulic Structures."’ 
In 1936, he served as president of the Provi- 
dence Engineering Society. 


W. H. Winterrowd 


ILLIAM HOLLAND WINTERROWD, 
nominated for Manager of The American 
Society of Mechanical Engineers, was born on 
April 2, 1884, in the town of Hope, Ind. After 
finishing the grade and high schools in Shelby- 
ville, Ind., he went to Purdue University from 
which he was graduated in 1907 with the degree 
of B.S. in M.E. In 1936, his Alma Mater hon- 
ored him with a doctorate in engineering. 
While in college, he spent his summers work- 
ing as a locomotive wiper, blacksmith helper, 
and repairman on various railroads. Upon 
graduation, he became a special apprentice 
with the L.S.&M.S.R.R. (now the New 
York Central), and then enginehouse foreman. 
In 1910, after a short period as roundhouse fore- 
man, Dr. Winterrowd was made assistant to 
the mechanical engineer of the railroad. In 
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1912, he left to become mechanical engineer of 
the Canadian Pacific R.R. in Montreal. 

In 1917, after converting part of the rail- 
road's largest shop into a munitions plant, he 
was selected as a member of Lord Milner’s 
Mission to Russia. There he traversed every 
mile of railway in European Russia, studying 
motive power, cars, shops, enginehouses, and 
machine-tool equipment. His report was made 
directly to David Lloyd George, prime minis- 
ter of England at the time. Upon his return to 
Montreal in 1918, he was made chief mechani- 
cal engineer of the Canadian Pacific R.R. 
Then from 1923 to 1927 he was assistant to the 
president of the Lima Locomotive Works and 
then from 1927 to 1934 vice-president of the 
company. In 1934, he became vice-president 
of the Franklin Railway Supply Co., Inc., with 
offices in Chicago. 

Dr. Winterrowd joined the Society in 1907 
as a junior member. He has been a member 
and chairman of the Committee on Publica- 
tions, as well as of the Railroad Division and 
its Executive Committee, a member of com- 
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mittees on Policies and Budget, Biographies, 
Junior Participation, and Citizenship Manual. 
He has served on the executive committees of 
both the Metropolitan and Chicago Sections. 

Many technical articles and papers by Doctor 
Winterrowd on railway mechanical engineer- 
ing have been published. He is a director of 
the Purdue Research Foundation, a member of 
the Canadian Railway Club, American Rail- 
way Association, Western Railway Club, 
American Railway Engineering Association, 
International Fuel Association, The New- 
comen Society, The Royal Astronomical 
Society of Canada, and many other organiza- 
tions. 


W. R. Woolrich 


ILLIS RAYMOND WOOLRICH, nom- 

inated for Manager of The American 
Society of Mechanical Engineers, was born on 
March 1, 1889, in Mineral Point, Wis. While 
in high school and after, he had already 
launched his engineering career by working 
for the local electric company before school 
hours and later by performing duties from fire- 
man to mill mechanic in a zinc-concentrating 
mill. However, shall we say fortunately, the 
depression of 1907 closed the mill and the 


eighteen-year old boy was on his way to Madi- 
son, Wis., to take an engineering course at the 
University of Wisconsin. Dean Woolrich was 
granted a degree of B.S. in E.E. in 1911, burt 
because most of his work in industry in later 
years was along the lines of mechanical engi- 
Neering, it was most fitting that his Alma 
Mater should give him an M.E. degree in 1923. 

Upon graduation, the young Woolrich spent 
some time with the Commonwealth Edison 
Co. of Chicago and with the Union Switch and 
Signal Company of Swissvale, Pa. In 1911, he 
went back to Chicago to teach engineering at 
DePaul University, but after a year, left to 
take a training course with the Western Elec- 
tric Company. After becoming assistant 
methods engineer, International Harvester Co. 
borrowed him so that he could institute a train- 
ing course there similar to the one used at West- 
ern Electric. This course, which contained 
many of his own ideas, was so successful that 
he was invited to join the faculty of the Uni- 
versity of Tennessee as an assistant professor of 
mechanical engineering. 

After doing his bit during the World War, 
Dean Woolrich returned to the University 
where he eventually became head of his de- 
partment. When the Tennessee Valley Au- 
thority was established in 1933, he was one of 
the first engineers selected to help develop this 
vast enterprise. In 1934, he was made a di- 
rector and headed the agricultural-industries 
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division until 1936 when he was called to the 
University of Texas to become dean of the col- 
lege of engineering. 

He joined the A.S.M.E. in 1919 and served 
as secretary and then chairman of the Knox- 
ville section. His abilities were soon recog- 
nized and as a result he is chairman of the Com- 
mittee on Local Sections, and has been a mem- 
ber of the Nominating Committee, Special Re- 
search Committee on Mechanical Processing 
of Cottonseed, and the Process Industries 
Division. As chairman of the Committee on 
Local Sections, he has been an advisory mem- 
ber of the Executive Committee of Council 
during the past two years. 

Dean Woolrich has written many articles for 
technical magazines and several books, one of 
these being the Handbook of Refrigerating 
Engineering. He is a member of the A.S.R-E., 
S.P.E.E., Newcomen Society, Tau Beta Pi, 
Eta Kappa Nu, Phi Kappa Phi, Pi Tau Sigma 
and Sigma Xi. 
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Program for A.S.M.E. Wood Industries 
Division Meeting, High Point, N. C. 


Two-Day Meeting, Sept. 22-23, to Cover Economics and Waste, 
Machinery, Glue, Plywood 


HE WOOD Industries Division of the 
A.S.M.E. has arranged a national meeting 
to be held in late September at High Point, 
N. C., in cooperation with the Southern Furni- 
ture Manufacturers’ Association. The latter 
group will hold its meeting on Wednesday, 
September 21, and the meetings of the Wood 
Industries Division will occur on September 
22 and 23. Members of both organizations are 
invited and urged to attend all the sessions 
covering the three-day period. 
The tentative program for the A.S.M.E. 
Wood Industries Division follows: 


Economics and Waste 


Thursday Morning 

Obsolescence in Woodworking Machinery, by 
Paul T. Norton, Jr. 

The Utilization of Wood Waste, by H. M. 
Sutton 

The Place of the Engineer in Cost Accounting, 
by C. F. Scribner 

Utilization of Wood Waste in Europe, L. M. 
C. Wegner 

Training Men for the Wood Industries, by 
H. L. Henderson 

Manufacturing Installation Material From a 
Former Forest Waste, by W. W. Williams 


Banquet 
Thursday Evening 
Industrial Development in North Carolina, by 
C. R. Hoey, Governor of North Carolina 
The History of Woodworking Hand Tools, by 
James H. Herron 


Machinery 


Friday Morning 

Experiments in Wood Planing, by E. M. Davis 

Investigations in Wood Drilling, by G. E. 
French 

Notes on the Elastic Theory of Wood Failure, 
by C. B. Norris 

Glue-Plywood 

Friday Evening 

Urea-Formaldehyde Resin-Glue Development, 
by W. F. Leicester 

Liquid Resin as a Plywood Adhesive, by K. J. 
Kopplin 

Serviceability of Resin Glue Joints, by Don 
Brouse 


Excursions 


In addition to the technical sessions there 
will be visits arranged to a half dozen plants 
located at High Point or in the vicinity. These 
include the plants of the B. F. Huntley Furni- 
ture Company, Winston Salem, N. C., Marietta 
Paint & Varnish Co., High Point, N. C.; 
Statesville Plywood & Veneer Co., Statesville, 
N. C., Myrtle Desk Co., and The Tomlinson 
Plant, both of High Point, N. C., and the 
Thomasville Chair Company, Thomasville, 
nC. 


A.S.M.E. News 


The Sheraton Hotel at High Point has been 
selected as headquarters and all technical ses- 
sions will be held there. All members of the 
Society interested in attending this meeting 
are urged to write directly to the Hotel and 
make room reservations, and this should be 
done at as early a date as possible. High Point 
is reached by the Southern Railroad and train 
No. 33 which leaves Boston at 3:00 p.m., New 
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SHERATON HOTEL 
POINT 
HEADQUARTERS FOR MEETING 


York 9:45 p.m. and Washington at 3:00 a.m. 
arrives at High Point at 10:07 a.m. The 
early train no. 39 leaves Boston at 11:00 a.m., 
New York at 6:30 p.m., and Washington at 
10:35 p.m. This arrives at High Point at 6:28 
a.m. Coming north train no. 40 leaves High 
Point at 11:10 p.m. and arrives at Washington 
7:10 a.m., at New York at 11:30 a.m., and 
Boston at 5:25 p.m. It should be noted that 
these tables are the current ones and are sub- 
ject to change by the date of the meeting on 
September 20, and so should be checked. 


Proposed Amendment to 
A.S.M.E Rules 


ROPOSED changes in the A.S.M.E. Rules 

relating to fees and dues, as adopted by the 
Council at the 1938 Semi-Annual Meeting of 
the Society at St. Louis, follow: 


Article R5, Fees and Dues 


Rule 1 A Student-member recommended 
by the Honorary Chairman of his Student 
Branch may be elected by the Council to 
Junior membership, the election being subject 
to his graduation. The payment of dues as a 
Junior Member for one year at any time prior 
to September 30 of the calendar year following 
the calendar year in which he graduates, shall 
constitute acceptance of election and shall give 
him all the rights and privileges of the Junior 
Member grade from the date of such payment 
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to September 30 of the calendar year following 
the calendar year in which he graduated. 

Rule 2 The Student-member may pay an 
initial quarter-year’s dues, $2.50, to indicate 
acceptance of election. If he chooses this 
method, the remaining three quarter's of the 
dues, $7.50, shall be due not later than the 
first of the month following a three months’ 
period thereafter. If he does not accept or 
follow this procedure and complete his pay- 
ments before September 30 of the calendar year 
following the calendar year in which he 
graduated, the automatic scheme of transfer 
without initiation fee expires and thereafter 
he must make a new application for Junior 
membership and if elected pay an initiation 
fee of $10. 


A.S.M.E. to Hold Session 
With American Welding 
Society, Detroit, Oct. 18 


HE A.S.M.E. has received invitations 

from the American Society for Metals and 
the American Welding Society to cooperate 
in the Metals Congress to be held at Detroit 
the week of October 17, with headquarters at 
the Book Cadillac Hotel. For the past few 
years the Society has cooperated in this meet- 
ing and this year the Detroit Section will 
schedule its initial meeting of the year at the 
same time so as to give a full day to A.S.M.E. 
activities. 

The program which follows is particularly 
recommended to the members of the Iron and 
Steel, Machine Shop Practice, Power, and 
Process Industries Divisions. 

Further details concerning the program will 
be published in the September issue. 


Tuesday Morning 


Chairman: A. E. White 

Vice-Chairman: C. W. Obert 

Welding of Ammonia Containers, by E. H. 
Behling 

Brazing Tubes in High-Pressure Boilers With 
Silver Alloys, by A. W. Weir and H. M. 
Webber 

Welding Bronze and Nonferrous Alloy Pip- 
ing, by H. D. Lanterman 

Effect of Different Preheating and Annealing 
Temperatures on Welded Carbon Molyb- 
denum Piping, by R. W. Clark 


Afternoon and Evening 
Sponsored by the Detroit Section 


Trip to a steel plant 
Detroit Section Dinner Meeting with paper on 
Blast-Furnace Design 


Power Show, New York, 
Dec. 5-10 


URING the week of the Annual Meet- 

ing of the A.S.M.E. in New York, Dec. 
5-10, the 13th National Exposition of Power 
and Mechanical Eegineering will be held at 
Grand Central Palace when manufactures will 
display their latest products to the visiting 
engineers. 
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American Engineering Council 


Presents 


The News From Washington and Elsewhere 


Work-Relief Projects 


F the inauguration of an- 
other program of federal spending for 
relief purposes, and in the absence of a na- 
tional inventory of public-works deficiencies, 
the staff of the American Engineering Council 
has queried engineer and administrative execu- 
tives of the principal agencies of the govern- 
ment, administering the use of emergency 
funds, for factual information regarding the 
exploitation by public bodies of public-works 
possibilities. 

None of the findings are official, but it seems 
as if those who must develop work-relief 
projects might render greater service to the 
communities, as a whole, by concentrating on 
sewage treatment and disposal plants, water 
purification and supply facilities, elimination 
of grade crossings, slum-clearance work, and 
urban mass-transportation facilities and other 
long-term projects, including waterfront im- 
provements and the consolidation of freight 
and passenger terminals. 


Fees on Housing Projects 


Staff investigation of an early report that the 
United States Housing Authoricy wanted to 
reduce drastically the scale of fees to be paid by 
local housing authorities revealed the fact that 
U.S.H.A. officials were actually in favor of in- 
creasing architects’ fees and anxious to see en- 
gineers properly compensated for the work 


they might do on housing construction for 
slum-clearance purposes. The staffs of both 
A.E.C. and the American Institute of Archi- 
tects have busied themselves with the promo- 
tion of a better scale of fees. 


Executive Committee 
of A.E.C. Meets 


The spring meeting of the Executive Com- 
mittee of the American Engineering Council 
was held in Philadelphia on the morning of 
May 13, preceding the first forum. The quart- 
erly reports of the executive secretary, the 
treasurer, and various committees were re- 
ceived and approved. 


National Defense 


It was voted to empower the president of the 
Council to appoint a special committee repre- 
senting the profession as a whole to cooperate 
with the staff of the Army and Navy on ques- 
tions of national defense. This proposal was 
in accordance with the recommendation voted 
by the Assembly at the January meeting. 


Status of Junior Engineers 


Favorable consideration was given to a pro- 
posal to sponsor a special inquiry into the 
status of young engineers under the general 
direction of the A.E.C. Engineering and Allied 


Courtesy American Airlines, Inc. 


AERIAL VIEW OF PROVIDENCE, R. I. 


(A.S.M.E. Fall Meeting in Providence, Oct. 5-7. 


See page 640 of this issue.) 
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Technical Societies Committee on Engineers’ 
Economic Status, of which Prof. J. S. Dodds is 
chairman, the work to be conducted by the 
Personnel Research Federation with funds 
supplied by The Engineering Foundation. 


A.E.C. Has 52 Members 


The executive secretary announced the elec- 
tion of the Engineers’ Club of Memphis and the 
Structural Engineers’ Association of California 
as members of the American Engineering 
Council, bringing the total members of Coun- 
cil up to 52, the largest in its history. 


Public-Forum Plans 


The executive committee received many ex- 
pressions of approval of the proposed series of 
public forums to be conducted by the Council. 
Consideration was given to several suggestions 
for extending and developing the forum idea. 
The Public Affairs Committee, under whose 
auspices the forums are being directed, will be 
particularly glad to receive suggestions and 
subjects for future forums. 


F.H.A. Aid to Engineers 


Rehabilitation of hundreds of partially 
blighted residential neighborhoods has been 
one of the direct results of the subdivision re- 
view work of the F.H.A. Land Planning Sec- 
tion. Since this phase of housing always in- 
volves engineering, it is suggested that inter- 
ested engineers communicate with Seward H 
Mott, chief of the Land Planning Section of 
the Federal Housing Administration, 1001 Ver- 
mont Avenue, N. W., Washington, D. C. 


55 Per Cent Fuel Savings 
Made Since War 


Two major causes, fuel-saving devices and 
the substitution of other fuels which require 
less labor in their production, have reduced the 
demand for coal and brought increasing unem- 
ployment in the coal fields during the last two 
decades, according to a report of the National 
Research Project of the Works Progress Ad- 
ministration made public on June 12 by Ad- 
ministrator Harry L. Hopkins. It is Report 
No. E-5 of the series on “‘Mineral Technology 
and Output per Man Studies"’ and may be ob- 
tained by writing to Publications Section, 
Division of Information, Works Progress Ad- 
ministration, Washington, D. C. 


Educational Orders 


Approved by the President on June 16, the so- 
called Educational Orders Bill fills a long-felt 
want in the country’s national defense struc- 
ture. The new law authorizes the Secretary 
of War to place educational orders for war ma- 
terials of special or technical design to allow 
American producers to familiarize themselves 
with such production. Bids are to be solicited 
only from concerns which the Secretary may 
judge to be competent to manufacture for che 
government in war time. Contracts must have 
the approval of the President. 

(A.S.M.E News continued on page 656) 
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Men and Positions Available 


Engineering Societies Employment Service 


MEN AVAILABLE! 


Mecnanicat Enornesr, 27, graduate, mar- 
ried. Three years’ operating, testing, and 
maintenance experience in industrial power 
plants; 11/2 years as plant engineer in large 
institutional heating plant. Available as 
instructor or assistant professor. Me-109. 

Mecnanicat Enoinger, gtaduate, 1937. 
Eleven months’ drafting and design with 
boiler manufacturer; excellent educational 
record; moderate salary with future. Me-110. 

Mecnanicat 29, graduate M.E.; 
production experience specifying manufac- 
turing procedures, purchasing or designing 
special machinery, estimating and controlling 
costs, installing production and time-study 
systems. Also general construction work. 
Me-111. 

Mecnanicat Enoineer, honor graduate 
University of Florida, 1938; 22; single. 
Will start from bottom. Location preferred, 
East. Me-112. 

Mecuanicat Enoineer with broad practical 
experience in machine design and production, 
power plants, industrial and chemical plant, 
layouts and designs, piping, special equip- 


Teaching Opportunities 
for M.E. Graduates 


OMPETENT apprentice and vocational- 
school instructors in the machinery field 
ate of the greatest importance to industry, 
according to an article in the June, 1938, issue 
of Machinery. The various state education de- 
partments are providing for the necessary 
teacher training of men qualified for teaching 
in trade schools. 

In New York State, the Industrial Teacher 
Training Department is located at 80 Center 
Street, New York City. Most of the other 
states maintain similar training services, in- 
formation relating to which may be obtained 
by addressing the State Education Department 
of the various states. 

The opportunities for advancement in this 
field of teaching are attractive to competent 
men. The salaries of trade-school teachers, 
like wages in industry, vary with the sections 
of the country. For example, the salary of the 
vocational trade teacher in Pittsburgh starts 
at $1800 a year and advances to $3200 a year. 
In Chicago, the starting salary is $1800, ad- 
vancing in ten years to $3800. In New York, 
the trade teacher usually starts at $9 a day, 
while serving on a permanent-substitute 
license. When he obtains a regular appoint- 
ment, he starts at $2140 annually, with in- 
creases of $150 a year until an annual salary of 


$4500 is reached. 


7 All men listed hold some form of A.S.M.E. 
membership. 


ment, etc.; also valuable executive and busi- 
ness practice. Me-113. 

MecwanicaL 26, graduate Uni- 
versity of Michigan; desires position leading 
to sales with company marketing engineering 
materials, processes or equipment; 2 years’ 
experience production supervision, 2 years’ 
drafting and design. Me-114. 

ManuracturinG Executive, 43, offers 25 
years of diversified and practical industrial 
experience. Familiar with every mechanical 
manufacturing and controlling function in- 
cluding direction of tooling, maintenance, 
personnel, costs, and general plant manage- 
ment. Me-115. 

Sates ENGINggRING position desired by 
mechanical engineer with 8 years’ experience 
in refrigeration, purchasing, and inspection. 
Now employed as chief inspector for portable- 
tool manufacturer. Good knowledge machin- 
ery and production. Me-116. 

Encinerr, M.S. in M.E., desires position as 
instructor or tool and equipment designer in 
tube, rod, or sheet mill. Experience in power- 
plant operation, drafting, and machine design; 
copper and brass industry. Me-117. 

AERONAUTICAL ENGINEER, 23, recent gradu- 
ate New York University; honor student with 
scholastic record over 90 per cent; 6 months’ 
drafting experience and 5 months’ clerical 
experience. Me-118. 

InpustriaL now employed; 
experienced in supervising time study and 
standards department, installing bonus plans, 
planning and scheduling, costs, plant layout, 
and teaching. Author of technical papers. 
Desires teaching or change. Me-119. 

Executive ENGINgER, 44. Technically 
trained with broad experience in chemical and 
allied industries including plant management, 
production control, process development, 
student training, maintenance, power, design, 
and construction. Exceptional record. Me- 
120. 

Prant ManaGer orn ManuracturinoG Exgcu- 
TIVE with excellent record for efficiency, cost 
reduction, and industrial relations; wishes 
connection with firm using castings as base 
product, desiring reorganization or develop- 
ment of manufacturing. Me-121. 

Juntor M.E., graduate Alabama Poly- 
technic Institute, 1936. Experienced in archi- 
tectural detailing, also construction and design 
of utilities, bridges, roads; has handled 100 
men on construction jobs. Will travel. Me- 
122. 

MecHaANIcAL ENGINEERING GRADUATE of 
class of '38, graduate of N. C. State, elonga- 
tion 5 feet 8; 160 is his weight, for informa- 
tion please investigate. Me-123. 

MecHaNicaAL Enoineger, 38. Fourteen 
years’ experience in drafting, design, plant 
maintenance and construction, and manage- 
ment, principally in chemical industry; regis- 
tered professional engineer, West Virginia; 
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desires position preferably in Middle West. 
Me-124. 

MecuanicaL Encinger; 14 years’ plant 
engineer in charge of buildings, power plant, 
installation and maintenance of equipment 
large industrial plant now closed; 7 years’ 
design, installation and selling mechanical 
stokers. Me-125. 

MecHANICAL ENGINEER, recent Stevens 
graduate. Excellent character and personality. 
Prefers work in sales engineering or produc- 
tion. Me-126. 

Position WanTED by graduate engineer, 36, 
now in responsible position in sales depart- 
ment of plastic-molding firm. Wide experi- 
ence in molding, mechanical, electrical fields. 
Creative and organizing ability. Me-127. 

Younc Mecnanicat Enainegr, M.S. degree 
1938, chemical-engineering training, desires 
plant position in eastern U. S. in chemical 
industry. Specialized in corrosion, process 
design, equipment selection. Me-128. 

TEACHING or AssociaTION Szcre- 
TARY, 46. Railroad, business-paper editor, 
sales and teaching experience. B.S. and M.E. 
degrees. Committee member and active So- 
ciety affairs many years. Fine record accom- 
plishment. Endeavoring to change fields. 
Me-129. 

MecHanicaL ENGINEER; 26; single; M.E. 
Stevens Institute, 1933; 5 years field and office 
experience in Geodetic Survey work (levels, 
angles, and computation). Mathematical and 
statistical work regardless of complexity. 
Me-130. 


POSITIONS AVAILABLE 


SUPERINTENDENT to take charge of printing 
and bookbinding plant. Must have several 
years’ experience in similar position. Salary, 
$3600-$4500 a year. Apply by letter. Lo- 
cation, Ohio. Y-3048-C. 

Saes-PRoMOTION ENGINEERS, ages about 35. 
Must be thoroughly acquainted with all 
phases of steel manufacture and its use; also 
good sales-promotion men, familiar with the 
manufacture of steel. Latter, however, must 
have good personalities and commercial 
sense. Salary commensurate with ability. 
Apply by letter. Location, foreign. Y-3049. 

DrarrsMaN with experience in kitchen 
equipment layout for cafeterias. Apply by 
letter. Location, New York, N. Y. Y-3053. 

FounDry SuPERINTENDENT, graduate me- 
chanical engineer, 35-45, who understands 
equipment and maintenance. Must be able to 
plan future improvements and to assume re- 
sponsibility for quality of metal. Must know 
metal mixtures, etc. Apply by letter. Lo- 
cation, New York, N. Y. Y-3056. 

Fuet Enarinegr, about 30, graduate me- 
chanical engineer to take charge of a small 
steam-power plant. Work will be to test and 
purchase coal, increase efficiency, make heat 
balances, etc. Salary to start, $3000 a year. 
Traveling. Apply by letter. Location, 
South. Y-3067. 

DesicNer, mechanical engineer to design 
and develop typewriters. Must have execu- 
tive ability. Experience in design of type- 
writers is essential. Apply by letter. Loca- 
tion, New York,N. Y. Y-3068. 


(Continued on page 658) 
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Crane No. 1507% Ferrosteel 
Cushioned Check Valve. 
Cross section shown below. 


MACHINED 
CUSHION 
CHAMBER 


CHECK VALVES 


PLANTS AND 
FACTORIES 


Step out into the plant—any plant, on process 
lines—power lines—wherever the flow of 
liquids and gases is controlled, you will find 
check valves. Their function—preventing 
dangerous back flow—is most vital in many 
piping systems. And because the conditions 
which they must meet vary widely, check 
valves deserve more care in selection than 
valves of any other type. 


Regardless of the service, there is a Crane 
Check made to meet just those conditions. 
For example, consider those lines where 
pulsations in flow or intermittent service 
cause a serious slamming of the disc, which 
quickly destroys valves or necessitates exten- 
sive repairs. Here the Crane Cushioned 
Check offers distinct advantages. It freely 
permits flow, but cushions the pulsations 
and permits long, economical service. Every 
Crane Check has back of it the Crane re- 
sources of skilled engineering, extensive 
laboratory tests, quality manufacture and 
careful inspection. 


When you need check valves, be sure to 
get the recommendation of the Crane Rep- 
resentative. Also, ask him for a copy of 
“Checking up on Check Valves,” Crane’s 
new booklet, which will be a real help to 
you in understanding the many different 
types of check valves and in selecting the 
correct type for the service you require. 


VALVES ¢ FITTINGS ¢ PIPE ¢ PLUMBING ¢ HEATING « PUMPS 


CRANE CO., GENERAL OFFICES: 836 S.MICHIGAN AVE., CHICAGO 


NATION-WIDE SERVICE THROUGH 134 BRANCHES 
AND MORE THAN 500 WHOLESALERS 
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Grapuate Mecnanicat ENGINnggR, young, 
who would like to develop along operating 
lines. Must have actual experience in cement- 
plant design and operation. Apply by letter. 
Location, New York, N. Y. Y-3073. 

Grapuate ENGINEER, 35-40, with success- 
ful record in direct supervision of skilled and 
unskilled labor. Must have ability to analyze, 
organize, and systematize various processes. 
Should have exceptionally good personality, 
and background of building maintenance. 
Salary, $5000 a year. Apply by letter. Loca- 
tion, New York, N. Y. Y-3081. 

DrarrsMan, 30-40, for layout work on 

typewriters and calculating machines. Must 
have experience in dimensioning and establish- 
ing tolerances. Apply by letter. Location, 
Connecticut. Y-3082. 
_ Enornegr, graduate mechanical 
engineer thoroughly versed in theory. Must 
be capable of handling job of chief engineer and 
master mechanic for large industrial company, 
and able to assist in work of consulting nature 
when necessary. Should have experience in 
tool and machine design, particularly products 
engineering. Familiarity with steel fabrica- 
tion would be helpful. Will be responsible 
for supervising plant engineering and main- 
tenance of equipment. Salary, $5000 a year. 
Apply by letter. Headquarters, Middle West. 
Y-3084C. 

MecuanicaL ENGINEER, 35-50, to take 
charge of all mechanical work including main- 
tenance, power plant, etc. Must have chemi- 
cal-plant experience. Salary, $2500-$3000 a 
year. Apply by letter. Location, New York 
Metropolitan area. Y-3094. 

Insrructor for mechanics department of 
school of mechanical engineering. Must have 
advanced training beyond undergraduate level 
in theoretical or fluid mechanics or both. 
Master's degree desirable, but not essential. 
Teaching experience not necessary. Time 
available for graduate study. Salary, $1800 
for school year. Apply by letter giving full 
college and experience record and enclosing 
recent snapshot. Location, New York State. 
Y-3098. 

ENGiNgER with experience 
in thermodynamic and mechanical design of 
turbines up to at least 5000-kw and with 
modern steam pressures and temperatures. 
Opportunity. Apply by letter. Location, 
New York State. Y-3099. 

Saves Encinger, 30-35, with machine-tool 
experience. Will be given Connecticut terri- 
tory, and only resident of Connecticut will be 
considered. Apply by letter. Y-3101. 

Senror with oil-field or refinery 
experience. Must be fully qualified and suit- 
able for administrative positions. Apply by. 
letter in duplicate giving full details of 
qualifications, experience, personal data, 
education, salary expected, references, etc. 
Location, foreign. Y-3103. 

DesiGNer on gadgets, intricate mechanisms, 
etc. Must have at least ten years’ experience 
along these lines. Apply by letter. Location, 
New York, N. Y. Y-3120. 

Sates 35-40, graduate mechanical 
or civil engineer with experience in selling 
heavy machinery in contracting field in metro- 
polican areas. Only an engineer with this 
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Candidates for Membership and Transfer 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after August 
25, 1938, provided no objection thereto is 
made before that date, and provided satis- 
factory replies have been received from the 
required number of references. 

Any member who has either comments or 
objections should write to the secretary of 
The American Society of Mechanical Engineers 
immediately. 


KEY TO ABBREVIATIONS 


Re = Reelection; Rt = Reinstatement; 
Rte & T = Reinstatement and Transfer to 
Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 


Booru, J. W., Vancouver, B. C. 

Francis Bristol, R. I. 
Cowan, Epwarp L., Bogalusa, La. 

Crata, B. M., Pasadena, Calif. 

Davo, Joun H., Cincinnati, Ohio 

Fiynn, E. D., Oakland, Calif. 

GamBERTON, James H., New York, N. Y. 
Ciyne F., Berkeley, Calif. (Rr) 
Gragsser, C. H., Bridgeport, Conn. 
Hieser, Georce E., Cincinnati, Ohio 
Hoots, Paut F., New Orleans, La. 

Hunt, Mervin W., Midland, Mich. 
Kisner, Apert G., Philadelphia, Pa. 
Leese, Rosert, Philadelphia, Pa. 

Martin, Joun Grecory, Cincinnati, Ohio 


experience will be considered. Apply by let- 
ter. Location, New York Metropolitan area. 
Y-3124. 

Assoc1aTION SEcRETARY, 35-40. Must have 
good personality and technical education. 
Apply by letter. Location, Middle West. 
Y-3125C. 

Grapuate MecuanicaL ENGINEER, about 
five years out of college with knowledge of 
electrical engineering and experience in heat- 
ing, ventilating, and power-plant work. 
Salary, $175-$200 a month to start. Apply 
by letter. Location, New England. Y-3129. 

Sates Encinegr, 30-40, with experience in 
steam equipment in New York Metropolitan 
district. Must also have power-plant contacts. 
Apply by letter. Location,N. Y.C. Y-3130. 

Sates 25-35, to sell steam 
equipment to marine trade. Must be ac- 
quainted and have contacts with marine build- 
ers and shippers. Traveling. Apply by letter. 
Headquarters, East. Y-3131. 

Foreman for machine and die shop. Must 
have record of accomplishment in developing 
and building automatic machinery and dies, 
and should preferably have experience in 
stamping and forming lithographed tin plate, 
as for caps and cans, and in building sealing 
machines. Apply by letter giving personal 
data, experience, salary expected, and enclos- 
ing recent photograph. Y-3133. 


McGirr, Rosert, New York, N. Y. 

Minor, Joun C., New York, N. Y. 

Naagt, E. W., Ferguson, Mo. 

NarayYANaN, S., Madras, South India 

Near, Luioyp B., La Crescenta, Calif. 

Niexsen, Morris, New York, N. Y. 
Rosertson, Stewart F., Baltimore, Md. 
Scuittinc, Roy C., Wilmington, Del. (Rr) 
SmitH, Russetx J., Milwaukee, Wis. (Rt & T) 
Van Densura, J. W., New York, N. Y. 
Wuarton, H. Jerome, Maracaibo, Venezuela 
Wuirtaker, E., Boston, Mass. (Rt) 
Woop, Wattace Dean, Rochester, N. Y. 


APPLICATIONS FOR CHANGE OF GRADING 


Transfers to Member 


Evans, N. A., New York, N. Y. 
Gover, J. B., Marietta, Ga. 


Necrology 


HE deaths of the following members have 
recently been reported to the office of the 
Society: 


Dupa, Oswa p, June 2, 1938 

Cuartes I., June, 1938 
Hamerscey, Carz S., June 6, 1938 
Kewier, Watter D., May 23, 1938 
McPartLanp, June 10, 1938 
Oswa.p, Ciype, June 22, 1938 
Park, FRANKLIN A., June 17, 1938 
Rivett, Epwarp, December 16, 1937 
Tuomas, Cart C., June 5, 1938 


A.S.M.E. Transactions 
for July, 1938 


HE July, 1938, issue of the Transactions 
of the A.S.M.E., contains the following 


papers: 


Tests of a7 by 10'/2-In. Bearing at 3600 Rpm 
(RP-60-8), by L. M. Tichvinsky 

Investigation of Stress Conditions in a Full- 
Size Welded Branch Connection (FSP-60-12), 
by F. L. Everett and Arthur McCutchan 

Power Panel Discussion on New High-Tem- 
perature High-Pressure Stations (FSP-60-13), 
Papers by J. A. Keeth, A. E. Grunert, D. S. 
Brown, Louis Elliott, J. N. Landis, J. F. 
Muir, Philip Sporn, W. E. Caldwell, C. H. 
Spiechler, and J. A. Reich 


DISCUSSION 


On previously published papers by Messrs. 
A.J. Biichi; J. F. Barkley, and Lybrand 
P. Smith 
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MINIMIZING MASS EFFECT 


MANny manufacturers in different lines are profiting 
from the versatility of Moly steels. In one instance 
a single cast steel (Chrome-Manganese-Moly) is 
used for a variety of applications — to the benefit of 
both manufacturer and users. 

Not only do the sizes vary, but the sections and 
shapes as well. The Moly steel has simplified both 
foundry production and heat treating problems. It 


also makes it easier to produce consistent results 
when simultaneously heat treating a miscellaneous 
group of castings. 

Further field evidences of the practicability of 
“One steel—many parts” is available. And our 
book, “Molybdenum in Steel,’’ is literally based on 
experience, not just theory. Climax Molybdenum 
Company, 500 Fifth Avenue, New York. 


PRODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


mpany 


MegcHANICAL ENGINEERING 


Aucust, 1938 - 11 


. 
= | 
veal 
ns 
ng 
ll- 
| 
| 
“Sale 
F 1 
H. 
i 
: 


e@ NEW EQUIPMENT 
@ BUSINESS CHANGES 
@ LATEST CATALOGS 


*Keep Informed... 


Available literature may be secured by addressing a request to the Advertising 
Department of MECHANICAL ENGINEERING or by writing direct to the 
manufacturer and mentioning MECHANICAL ENGINEERING as the source. 


Announcements from current advertisers in MECHANICAL ENGINEERING and the MECHANICAL CATALOG 


NEW EQUIPMENT 


Record Transpacific Air Express 
Shipment 


Probably the highest charge ever made for 
an Air Express shipment, amounting to 
$2500.00, has just been paid to cover the 
shipment of two Bantam Roller Bearings 
from South Bend all the way to Manila, 
Philippine Islands by air. Leaving South 
Bend Monday night via American Airlines, 
they were transferred to a United Airline 

lane at Chicago for San Francisco. On 
Nednesday they leave by Pan-American 
Transpacific Clipper for Manila. 

The Air Express charge for this shipment 
amounts to approximately three times the 
cost of the bearings. This is small, however, 
compared to a possible loss of $7500.00 each 
day should a crippled dredge used for digging 
gold from sixty-five feet beneath a river bed 
completely break down. 


Under the tremendously adverse working 
conditions of mining amidst water, slime 
and sludge, it was determined that the 
bearings were wearing out. Knowing that 
there was a firm in the States that made a 
ogg te of solving these difficult problems, 
this bearing manufacturer was cabled to 
provide bearings which would solve his 

roblem at the earliest possible moment. 

he bearing requirements and parts neces- 
sary for their installation were outlined. 

To make sure of the exact requirements 
and get the needed background of mining 
conditions, A. H. Frauenthal, General 
Manager of the Bantam Bearings Corp., 
South Bend, Ind., arranged to talk by Long 
Distance to the engineer in charge at Manila 
ten thousand miles away. In nine minutes 
of remarkably clear conversation, all details 
were made clear so that successful compliance 
with the order was assured. 

Absolute accuracy was necessary since the 
nearest machine shop was a hundred miles 
away through the jungle. Everything must 
fit perfectly when delivered. 

The bearings and parts which would or- 
dinarily take a month to produce were made 
in nine days. Shipment, which would or- 
dinarily take twenty-eight days by fastest 
boat, was cut down to five and a half by 
Clipper Ship—making a saving of twenty- 
two and a half days. 

There are few occasions that would justify 
paying twenty-five hundred dollars for an 
Air Express shipment, but compared to a 


possible saving of one hundred and eighty- 
five thousand dollars which might be lost 
through idleness, the cost is small. 

This unique service from America to the 
Orient is a striking example of how American 
inventions are helping to develop world re- 
sources and bring the far places of the world 
closer together. The combined resources of 
Cable, Long Distance Phone, Air Express, 
Transpacific Clipper and alert manufactur- 
ing were necessary to bring about this un- 
usual service. 


Jenkins Patented U-Bolt Valve 


Jenkins Bros., 80 White Street, New York, 

. Y., has just announced new Bronze 
Mounted and All-Iron U-Bolt Gate Valves. 
They are the result of a definite effort to im- 
prove the design and construction of this 
type of valve, which has wide popularity 
where a husky, general utility valve is de- 
sired. This type of valve combines excep- 
tionally quick, easy disassembly for inspec- 
tion or repair, with high resistance to spring- 
ing and distortion. 

Jenkins claims that their new patented 
valve not only possesses all standard features 
of merit, but also many features offered by 
no other valve on the market. One of the 
unique advantages is a renewable “Bonnet- 
Saver-Bushing.”” This makes it unnecessary 
to junk the valve bonnet when operating 
threads are worn. By slipping a new “Bon- 
net-Saver-Bushing”’ into position, the user ob- 
tains good as new thread engagement in the 
same old bonnet. Another advantage 
claimed is that because this unique bushing 
can be lifted out, the user can get into the 
upper part of the bonnet chamber to do a 
thorough job of cleaning out any deposits 
that form there. 

The illustrated folder which gives un- 
usually clear and complete details about the 
new Jenkins U-Bolt Valve also stresses the 
“Heavy-Duty” Body and Bonnet employed, 
claiming that they will not break even if the 
nuts on the U-bolt are tightened to an ex- 
treme that would cause the high tensile steel 
U-bolt to break. The folder—No. 179— 
gives list prices, sizes and ratings. A copy 
can be obtained by writing to Jenkins Bros. 
This new valve is priced the same as regular 
good valves of this type. 


New Pneumatic Reset Potentiometer 
Controller 


A new Reset Potentiometer Controller for 
continuous processes, combining Bristol’s 
Pyromaster Po- 

tentiometer tem- 

perature measur- 

ing system and 

Bristol’s Reset 

Free-Vane _air- 

operated control 

mechanism, has 

just been an- 

nounced by The 

Bristol Company, 

21 Bridge Street, 

Waterbury, 

Conn. This in- 

strument, known 
as Bristol’s Pyro- 

master Reset Potentiometer Controller can 
be used for automatically controlling tem- 
peratures up to 3000°F. and is offered as a 


Pyrometer and also as a Resistance Ther- 
mometer. A record of the controlled tem- 
perature is made on a 12-inch circular chart. 

The Pyromaster temperature measuring 
system is electrical, operating on the poten- 
tiometer principle. This system is widely 
used in other Bristol’s temperature recording 
and controlling instruments. It has many 
exclusive advantages, such as the following: 
There is no mechanical motion of any kind 
except as required when the temperature 
changes (minimum wear)—It is never neces- 
sary to lubricate any part of the operating 
mechanism—The Galvanometer is com- 

letely enclosed in a case—It is unaffected 
by excessive vibration. 

The Reset Control mechanism operates on 
the basic Free-Vane principle of air-operated 
control. This principle has been used by 
The Bristol Company for many years. As 
the name implies, there is no retarding action 
at any point on the scale. The measuring 
system is free to measure and record the true 
temperature above, below, and at the con- 
trol point. This is possible, because due to 
the unique design employed, practically no 
power is required from the measuring ele- 
ment to operate the control apparatus. 

In the Pyromaster Reset Potentiometer 
Controller certain features of field adjusta- 
bility have been added, whereby the throt- 
tling range and rate of reset may be changed 
over a wide scope by the user through simple 
finger adjustments to suit the requirements 
of the process involved. The company’s 
bulletin 507 describes this instrument. 


New Turbine-Driven Pump 


Ingersoll-Rand announces a unique new 
turbine-driven pump featuring a compact 
construction that combines both turbine 
and pump as one unit on a common shaft. 
This pump, known as the “class TRV” is 
built in single-stage sizes for capacities from 
5 to 1000 gallons per minute against heads 
as high as 220 feet and in two stage sizes for 
capacities to 275 gallons per minute and 
heads up to 550 feet. 

The featured unit assembly of pump and 
turbine makes possible a substantial reduc- 
tion over ordinary turbine-driven pump 
weights and sizes. A 15 HP single stage 
unit is about 32” long and other sizes are pro- 
portionately small. This compactness of 
design not only reduces initial cost, but in- 
stallation and upkeep expense as well. No 
special foundation is required and units are 
available for operation in any position. They 
may be bolted to the floor, wall, tank, column 
or ceiling, as is most convenient. 

Continued on Page 1 
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Suitable for use wherever a turbine-driven 
pump is desirable and replacing many older 
duplex steam pumps, these units are par- 
ticularly applicable for use in refineries, chemi- 
cal plants, mines and other locations where 
hazardous gases are present. They are 
equally adaptable for general industrial ser- 
vice where process steam may be utilized, as 
well as for Poiler feed service at boiler pres- 
sures up to 200 Ibs. per sq. in. When steam 
is not available, the turbines can be efh- 
ciently operated on compressed air. 

Additional information on these pumps is 
contained in bulletin 2390, copies of which 
may be obtained from the Ingersoll-Rand 
Company, 11 Broadway, New York, N. Y., 
or any of their branch offices. 


Informed... 


Continued from page 12 


245-Ton, 92-Foot Bubble Tower 
Shipped Nearly a Thousand Miles by 
Rail 


The largest single piece of industrial equip- 
ment ever made in St. Louis—a steel tower 
92 feet long, weighing 245 tons—has been 
completed at the Heine Boiler Division of 
the Combustion Engineering Co., Inc., 200 
Madison Ave., New York, N. Y., and has 
completed its 916-mile journey overland to 
Smith’s Bluff, Texas, where it will be used 
in the Pure Oil Company refinery. 

Equal in weight to about 170 popular 
priced automobiles which shipped assembled 
would require 34 freight cars, the tower was 
one of the heaviest and largest single pieces 


of freight ever shipped by rail. Special 


CENTER SPRING STREAMLINED 


The BARCO Type X streamlined flexible ball joint in- 
corporates important and entirely new features of de- 
sign which should result in extremely long life, with 
freedom from leakage of fluids or gases. It has 
automatic adjustment to compensate for wear and 
expansion and contraction encountered with varying or fluctuating temperatures. 


The design and manufacture of this joint is based on 30 years of experience in the 
design and manufacture of flexible ball type and swivel type joints for all services. 
The standard BARCO joints with two gaskets have, for more than 30 years, shown 
outstanding ability to perform successfully and satisfactorily under the most exacting 
conditions in installations even beyond the expectation of engineers, and it is confi- 
dently believed that the new BARCO Type X joint will show the same fine performance. 


The outstanding new feature of this joint is the spring support of the ball on the 
single gasket at exactly the center of the ball so that the ball receives the maximum 
amount of pressure to hold it against the gasket with the minimum amount of 
friction and resistance to angular movement which it is possible to obtain. 


The spring is shrouded so that it has considerable protection against the corrosion 
and erosion of the fuids passing through the joints, and, in addition to this pro- 
tection, is made of stainless steel and has a low fibre stress which should insure its 
lasting the life of the joint. 


The supporting ribs for the center spring housing have been streamlined to offer 
the minimum resistance to the flow of gases and fluids, and the passageway at the 
point where the streamlined rib is located is very much larger than the normal pas- 
sage of standard extra heavy pipe, so that the volume passing through the joint is 
not reduced and the construction does not, therefore, offer any restriction. 


The gaskets used are of standard BARCO materials especially adapted to the services 
for which they are recommended but they are not the same dimensions as the gaskets 
used in standard two-gasket type BARCO joints. It has been possible to change the 
bearing area somewhat, thereby obtaining certain advantages, and it has also been 
possible to eliminate the armors which are required on the two-gasket type joint. 


The extra heavy threads on the casing and nut minimize wear and corrosion and lock 
the nut securely in place. Another good BARCO 
feature is the slots in the threaded ends so that 
steel pieces can be welded on the pipe projecting 
into the slots and prevent loosening on the pipe. 


BARCO standard Type X joints are available in the 
sizes most generally required for pressures up to 
and including 300 lbs. steam working pressure in 
bronze and malleable iron, and will later be 
available in all sizes and materials for which 
there is a demand. 


Careful performance and break-down tests have 
shown that this joint is exceptionally durable and 
rugged, and at the same time it moves with 
unusual ease and is unusually fluid tight on low 
pressure as well as high pressure. 


BARCO MANUFACTURING C0. cHicaco, 


FLEXIBLE BALL JOINTS 


equipment in the form of 400,000-pound 
capacity freight cars with 16 wheels each 
was used to carry the load. There are only 
four such cars in use in the United States. 
Shipments were handled by the Frisco 
Railway to Neosho, Mo., and from there by 
the Kansas City Southern Railway direct to 
the refinery. 


The tower was held on the cars by means of 
heavy oak timbers of such size that it was 
necessary to have them cut to order at a 
logging camp in Southeastern Missouri. 
These timbers were arranged on swivels to 
enable the shipment to go around curves. 
At a number of railroad bridges and tunnels 
the tower almost scraped the sides since its 
diameter at the widest part is 13 feet 2 inches. 

Firebox quality steel plate nearly 2!/, 
inches thick was used in constructing the 
tower and all seams were welded by the 
electric fusion process. The welding, which 
totaled about 500 linear feet, was tested by 
X-Ray powerful enough to penetrate the 
steel to insure against defects and the tower 
was tested under 630 pounds of water pres- 
sure per square inch. To relieve any strains 
in the metal which might have been set up 
in fabrication, the entire tower was heated to 
a uniform temperature of 1150 degrees for 
four hours, then allowed to cool slowly. 

Known as a bubble tower, the vessel has 
on the inside a series of perforated steel 
trays with risers and caps through which oil 
vapors will be allowed to rise counter-current 
to liquid overflow. At certain levels in the 
tower different types of petroleum products 
will be obtained from the rectification proc- 
ess. 

A number of other refinery vessels to be 
used at the same plant were shipped recently 
by the Heine shop. These included a crude 
oil tower, nearly 99 feet long and weighing 
about 133 tons, and two identical evaporation 
towers 42 feet long, each weighing about 110 
tons. This equipment was built to the 
design and on the order of the Lummus Com- 
pany of New York, engineers and contractors 
for this installation, as part of a 22,000- 
barrel modern combination selective crack- 
ing unit which the Lummus Company is 
building and erecting for the Pure Oil Com- 
pany at Smith’s Bluff. 

The Pure Oil Company operates seven 
modern refineries. The huge Smith’s Bluff 
plant is readily accessible to major supply 
sources and is close to deep water trans- 
portation with terminal facilities providing 
economical product landing in principal con- 
sumption centers. 


Bolted Structures Kept Tight Under 
Severe Service Conditions 

Spring Washers play an important part in 
the principal products of our company re- 
centy stated J. R. Newkirk of the atonal 
Pneumatic Co. Their units of equipment 
are used in power operation and control of 
the doors of gas buses, electric trolley buses, 
street cars, subway and elevated railroad 
cars, elevator and dumb waiter equipment, 
wire drawing and wire insulating machinery. 

All of this equipment is subject to a tre- 
mendous amount of wear and tear due to its 
constant use, and service conditions are, 
Continued on Page 16 
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« THESE 


Special Steels 


will improve it 
still more! 


IGHT weight, improved appear- 
ance, lower cost, speedier pro- 
duction are the obvious advantages 
that the use of rolled steel offers the 
equipment builder. 

But more important than these is 
the fact that in redesigning a prod- 
uct for rolled steel construction the 
engineer has at his disposal the 
entire range of modern metallurgy’s 
special steels. Steels with special 
properties to overcome the destruc- 
tive forces your product will meet 
in service. For example: — 


To carry tremendous bearing pressures 


Heat-Resisting Steels. 

To carry high unit stresses and reduce 
weight to a minimum, there are U-S-S 
High Tensile Steels. 

To resist corrosive environments, there 
are U-S-S Stainless Steels in special 
analyses which can be welded with no 
loss in corrosion-resistance. 

Rolled steel construction permits 
you to pick these and other steels 
to exactly fit each job. Allows 
you to place these steels where they 
will do the most good. Makes it pos- 
sible to combine one special steel 
with another. Or to combine them 
with castings wherever such com- 


Standard Shapes Save Money Here. tn this gear 
reduction case I-beams, plates, pipe, tubing, pipe fit- 


safely, there are several special analyses bination seems desirable. 
tings, and floor plate are effectively combined at low 


of U-S-S Carilloy Alloy Steels. 


cost by welding, to produce a single structure. 


Com pact—M odern. This brake press illus- 
trates the smooth, simple lines obtainable by 
rolled steel construction. Elimination of all non- 
essentials secures strength without bulk — re- 
duces weight—conserves floor space—minimizes 
shipping costs — increases operating precision. 


To reduce abrasive wear and cut down 
replacements, there is U-S-S Abrasion- 
Resisting Steel. 

To endure high temperatures that spell 
disaster to other metals, there are U-S-S 


Our experience in selecting rolled 
steels of the right analysis to sim- 
plify your fabrication and to insure 
the ultimate in service is yours for 
the asking. 


Produced Direct 
From Drawings. 
Expensive patterns only 
infrequently used, are dis- 
pensed with in building 
this massive stator frame 
for vertical water wheel 
generator. Every unit 
shown here is of rolled 
steel construction, illus- 
trating how extensively 
this modern fabrication 
method is used by electric 
manufacturers to reduce 
costs and expedite pro- 
duction. 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 


USS) TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Products Company, New York, Export Distributors 
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PROFESSIONAL 
SERVICE 


in ALL BRANCHES 
of the ENGINEERING FIELD 


Consulting Engineers 
Engineering Organizations 
Constructors—Contractors 

Patent Lawyers—Etc. 


Water Conditioning—Consultants on ALL water 
problems. Plant Studies and Research on reasonable 
fee basis. Preliminary discussion without obligation. 


W. H. & L. D. BETZ 
235 W. Wyoming Avenue, Philadelphia, Penna. 


Smoke Abatement. Aijir Pollution. Combustion 
Industrial Hygiene. Fuels and Steam Power. 


WILLIAM G. CHRISTY, M.E. 
ARTHUR CECIL STERN, M.E., M.S. 


Olffice and Laboratories 
928 Broadway New York, N. Y. 


Patent Lawyers, U. S. & Foreign Patents and Trade 
Marks. Practice in the Patent Office and Courts. 
Mechanical, chemical and electrical applications, 
novelty searches, validity and infringement investiga- 
tions, litigation. 


EMERY, BOOTH, HOLCOMBE & MILLER 
Munsey Building Washington, D. C. 


Power Plants. Superposed or Topping Power for In- 
dustry. Reports, designs, operation. 


EDWARD R. FEICHT 
Bale-Cynwyd, Pa. (outside Philadelphia) 


Weld Testing—Quelification of Operatoss—Super- 
vision—Inspection—Research. 
NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


Patent Attorney (Registered) Patents and Trade Marks. 
Consulting service in scientific and designing problems. 
Mechanical and Electrical Engineer. 
JOHN P. NIKONOW 
551 Fifth Ave.. New York, N. Y. 


Water Chemists and Engineers. Specialists in the Con- 
ditioning of Boiler Feed Water. Chemical Analysis. 
Purification Methods. Treating Methods. Supply 


CYRUS WM. RICE CO., INC. 
Highland Blidg., Pittsburgh, Pa. 


Power Plants, Structures, Transmission Systems—Design 
Supervision, Inspection, Appraisals, Reports. 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill. 


Power Plants. Surveys, design, construction, supervi- 
sion. Combustion. 


JOHN A. STEVENS, INC. 
16 Shattuck St., Lowell, Mass. 


R ATE Announcements under this 

heading in MECHANICAL 
ENGINEERING in- 
serted at the flat rate of $1.25 a line 
per issue, $1.00 a line to A.S.M.B. 
members, Minimum charge, three line 
basis. Uniform style set-up. Copy must 
be in hand not later than the 10th of 
the month preceding date of publication. 
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therefore, about as severe as any mechanical 
device receives in daily use. The door con- 
trol equipment must be built to withstand 
constant vibration as well as the shocks 
caused by starting and stopping of transit 
vehicles. It must also withstand the jarring 
and straining imposed by rough roads. Fur- 
thermore, in vehicles, the mechanism must be 
in constant operation to take on and dis- 
charge passengers. It is vital to the smooth 
functioning of the controls that all working 
parts be constantly held in their original posi- 
tions, and every precaution must be taken to 
allow for wear, stretching of bolts, and other 
causes of looseness. 

Certain units of the door control equip- 
ment must be built so that they can readily 
be disassembled—either partially or wholly— 
for inspection, lubrication, and for easy re- 
placement of worn parts. All such units are, 
therefore, bolted together. 

Because helical spring washers provide 
long range of action, they have found them 
indispensable in compensating for looseness 
caused by wear of contacting parts, bolt 
stretch, temperature changes, etc. The 
spring action of the spring washer keeps a 
constant pressure on the nuts, thus prevent- 
ing them from turning backward on their 
threads, and—at the same time—avoiding 
the danger of failure of the mechanism 
through loss of nuts from bolts. These 
might otherwise come off, due to the con- 
stant vibration. 

In elevator or dumb waiter equipment, 
many parts must, of necessity, be assembled 
in the field. It is, therefore, in many cases 
more convenient to use bolts and nuts than 
rivets. Here, again, we have found that the 
use of spring washers is the best solution to 
the problem of failure due to looseness. 

Wire drawing and wire insulating machines 
are further examples of equipment which 
must stand hard usage, as they operate at 
very high speeds, and more than the usual 
number of stresses and strains are set up. 
There are also a number of parts which must 
be changed from time to time in the opera- 
tion of this equipment, such as gears that 
govern the size or type of out-put. To fa- 
cilitate the changing of these gears, they are 
keyed to a shaft and held in position by a 
nut. As it is vital that these gears stay in 
place, we use a heavy spring washer under 
the nut, and we have never experienced any 
trouble with it working loose. 

Through all these various experiences in 
our own plant, our draftsmen have become 
accustomed to specify helical spring washers 
under bolt heads or nuts, as we have found 
this to be the most efficient method of making 
sure that the products that leave our plant 
remain tight and trouble-free during their 
useful life. We felt that, considering the low 
cost of this device, it is very cheap insurance 
against trouble arising from wear, vibration, 
stretching of parts and other causes of loose- 
ness. 


Long Life Chain Drive 


Exceptionally long life is as newsworthy in 
the chain drive field as it is in the world of 
people. So this item from Morse Chain Com- 
pany, Ithaca, N. Y., of one of their Silent 
Chains still rolling merrily along at the ripe 
old age of 18 years, will be interesting to 
power transmission and machinery men. 

In 1912, the American Wringer Company, 
Inc., of Woonsocket, R. I., installed a 400 
h.p. Morse Silent Chain with 3” pitch, 12” 
wide to transmit power from a steam engine 
to a line shaft. In 1920, a replacement chain 
was necessary because the concrete pit in 
which the drive operated was too shallow 


and the chain rubbed on the concrete with 
the unavoidable result. 

But with the installation of the second 
Morse Silent Chain on the drive, the pit was 
deepened, and since 1920—18 long and busy 
years—the drive has operated on almost 
continuous 24-hour duty. During those 18 
years, there has not been a single repair made 
on the Morse chain! 

Recent inspection of the drive showed the 
original sprockets, which have 26 years of 
duty behind them, to be in excellent condi- 
tion. The Morse Chain itself could stand 
repinning—all that would be necessary to 
put it back in tip-top shape. 

So the end of this story of long, useful 
chain life has not yet been written; there 
are many more years of service in this 18- 
year old Morse Silent Chain drive! 


@ BUSINESS CHANGES 


International Nickel Expands 
Technical Field Service 


A. J. Wadhams, Vice-President and Mana- 
ger of the Development and Research Divis- 
ion, of The International Nickel Company, 
Inc., 67 Wall Street, New York, N. Y., has 
announced the establishment of a new field 
office located in the Grant Building, Pitts- 
burgh, Pa. The office, which was opened 
June Ist, is under the direction of H. V. 
Beasley, who for the past three years has 
been attached to the New York office. 

The main function of this office will be to 
promote applications of Nickel alloy steels 
and products of the Huntington Mill and 
stimulate interest in Nickel cast irons and 
the use of Nickel in non-ferrous alloys. 
This is the fifth field office opened by the 
Development and Research Division to give 
manufacturers in the various industrial 
districts prompt service in handling their 
metallurgical problems. Other offices are 
located in Los Angeles, Calif., Chicago, 
Ill., Detroit, Mich., and Hartford, Conn. 


Kingsbury Management 

Effective June Ist, Nelson Ogden became 
General Manager of Kingsbury Machine 
Works, 4316-28 Tackawanna Street, Phila- 
delphia, Pa., to succeed H. A. S. Howarth, 
resigned May 3lst. The management of this 
bearing business is now in the hands of Mr. 
Ogden, Arthur B. Lakey as Chief Engineer, 
and A. K. Dennis as Comptroller and Secre- 
tary. 

These appointments were recently an- 
nounced by Albert Kingsbury, President. 


Allis-Chalmers Boston Office 


Allis-Chalmers Mfg. Company’s Boston 
Office has been moved to the Park Square 
Building located at 31 St. James Avenue. 
W. F. Taylor remains in charge as manager. 


L. F. Adams Named Manager of New 
G-E Standards Department 


According to a recent announcement, Lee 
F. Adams, formerly associated with General 
Electric’s Commercial General Department, 
has been named manager of the Company’s 
newly formed Standards Department. Mr. 
Adams will also act as assistant to Vice Presi- 
dent E. O. Shreve. In his new capacity, he 
will have the responsibility of co-ordinating 
all activities pertaining to the development 
and application of standards throughout the 
Company’s organization. His department 

Continued on Page 18 
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Why waste money? The Roberson Lead Eneaing 


Pras cst loss to operate and maint, Saves 


money you ean to advantage elsewhere. 


Roberson Presses are employed throughout 
Unie Sates and ten countries; their | 


JOHN ROBERTSON COMPANY, INC. 


s ... Use the 
} RESISTS OIL 


and HEAT 


KLOZURE 


Hundreds of designing and operating engineers are wise 
to this superior oil seal. They are using the Garlock 
KLOZURE under severe conditions and find that it 
does everything we claim for it—resists oil and water, is 
unaffected by high temperatures, does not become soft 
and flabby in service and gives long, uniform per- 
formance. 

The KLOZURE sealing ring is not leather, cork, felt 
or fibre. It is made from a compound developed by 
Garlock especially for oil seal service. This compound 
is non-porous, non- 

abrasive, tough and 

durable. Being in- 

herently resilient, it 

does not require heavy 

spring loading. 


Write for catalogs! 


THE GARLOCK 
PACKING CO. 
Palmyra, N. Y. 

In Canada: The Garlock 


Packing Co. of Canada Ltd., 
Montreal, Que. 


GARLOCK 
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will also work with various local, national, 
and international associations and agencies 
interested in standards. 

Mr. Adams, who is a native of Bellefonte, 
Pa., graduated from Pennsylvania State 
College with the bachelor of science degree. 
He became associated with General Electric 
in 1906 when he entered the test course at 
Schenectady. After a year, he returned to 
his alma mater as an instructor and in 1909 
he was awarded a degree in electrical engi- 
neering. The following fall, he returned to 
General Electric as a member of the Induc- 
tion Motor Engineering Department. In 
1912, he was transferred to the Industrial 
Engineering Department and it was while 
associated with this organization that he 
became active in matters concerning Company 
standards and codes. 

In 1929, he was transferred to the Com- 
mercial General Department. Here, his 
assignments included the following of out- 
side contacts of the Company having to do 
with codes, standards, and related activities 
with various national and international 
associations. He has been a member of the 
American Institute of Electrical Engineers, 
of the U. S. national committee of the In- 
ternational Electrotechnical Committee, and 
other trade groups. As Company representa- 
tive in the National Electrical Manufac- 
turers Association, Mr. Adams has been 
chairman of the codes and standards com- 
mittee and he represented the N.E.M.A. on 
the standards council of the American Stand- 
ards Association. 

In 1930 he was the recipient of the James 
.F McGraw award to electrical manufac- 
turers “in recognition of his constructive 
contribution to the manufacturing branch of 
the electrical industry through his long and 
arduous service and his outstanding leader- 
ship in the co-ordination and advancement of 
the standardization and simplification of 
electrical products.” 


Pangborn New England Offices 


Pangborn Corporation announces the re- 
moval of their New England Offices to 175 
State Street, Springfield, Mass., to be in 
charge of J. H. Connolly, who was previously 
connected with the Company’s Detroit 
Office. Mr. Connolly’s experience as District 
Sales Engineer in Detroit and previous ex- 
perience in the capacity of Erecting Superin- 
tendent and Service Engineer for the Pang- 
born Corporation fully qualifies him to 
serve Pangborn’s many friends and cus- 
tomers in the New England area. 


@ LATEST CATALOGS 


Self-Sealed Bearings 

Norma-Hoffmann Bearings Corporation, 
Stamford, Conn., has just issued a circular 
which briefly outlines some results of a long 
and extensive stu¢y in their Research Engi- 
neering Department with a view to safe- 
guarding further the high quality of their 

earings in the interval between manufac- 
ture and actual application. 


Reeves Variable Speed Control 
Equipment 
Reeves Pulley Co., Columbus, Ind., has 
just issued a new 124-page catalog (No. 
G-384) covering the complete line of 
REEVES variable speed control equipment 
in one compact, easy-to-use volume. This is 
the first time that all three REEVES speed 


control units—Variable Speed Transmission, 


VariSpeed Motor Pulley and Motodrive— 
have been cataloged together in one book. 
The entire book is printed in two cclors and 
each of the three sections is printed in a 
different color combination for ready identi- 
fication. Mechanical binding of the 81/2 
11 pages permits the book to lie open 
perfectly flat. 

The book is bound in a heavy-weight 
black cover handsomely embossed in gold. 
More than 200 illustrations are used. Twelve 
pages are devoted to illustration of installa- 
tions and uses in many different industries. 
Twenty-three pages are devoted to engineer- 
ing data on the REEVES Transmission; 
11 pages to engineering data on the Vari- 
Speed Motor Pulley; and 19 pages to the 
Motodrive. All dimension drawings are 
notably large and easy to read. 


Molybdenum in Steel 


Announcement has been made of a newly 

ublished book on molybdenum steels issued 
~ the Climax Molybdenum Company, 500 
Fifth Ave., New York, N. Y. 

It is a reference book of technical data 
covering the characteristics, uses and appli- 
cations of the various forms of molybdenum 
steels. For convenience it contains a general 
index and is in loose leaf form. It represents 
a compilation of the most useful data on all 
types of molybdenum steels, both wrought 
and cast. 

Every effort has been made to present the 
data in the most convenient form for prac- 
tical use. The book is divided into several 
sections, including an introduction. Each 
steel is covered in a separate section, in addi- 
tion to which there are sections on steel for 
elevated temperature service, corrosion re- 
sisting steels, and cast steels. 


Rockford Over-Center Clutches 


The Rockford Drilling Machine Division 
of Borg-Warner Corporation; 114 Catherine 
Street, Rockford, Illinois, manufactures 
three types of clutches—Pullmore Multiple 
Disc Clutches; Rockford Spring-Loaded and 
Over-Center Clutches. Made in a _ wide 
range of sizes, proved by a large number of 
highly snsenallil installations, there have 
been minor improvements in design and 
manufacture, and many new applications 
for all of these clutches during recent years, 
but no newsworthy major changes until the 
release of the new Roller Cam feature of 
Rockford Over-Center Clutches. 

A new circular is now available containing 
illustrations, diagrams, and a brief descrip- 
tion of the more important features and 
advantages of Rockford Over-Center 
Clutches including the Roller Cam feature. 


Spring Machinery Bulletin 


The Torrington Manufacturing Company 
of Torrington, Connecticut, has just released 
an attractive and colorful illustrated bulletin 
describing the advantages and features of its 
segment and clutch type spring making 
machines. Specifications for each type of 
spring making machine are shown in table 
form on the back page of the bulletin. 


Flame Hardening 


An illustrated bocklet, “Flame Harden- 
ing,” has just been published, describing the 
process whereby the surface of an iron or 
steel product is locally heated by means of 
an oxy-acetylene flame and then hardened 
by rapidly quenching in water, leaving the 
core of the metal tough and ductile. The 
process as described is highly flexible, and is 
readily adaptable to a wide variety of sizes 
and shapes of parts. The booklet discusses 


the advantages of the process, and describes 
the necessary equipment and the various 
flame hardening methods employed—station- 
ary, progressive, spinning and combination. 
A table is included listing a number of steels 
particularly suited for flame hardening. 
Copies can be obtained from The Linde Air 
Products Company, 205 East 42nd Street, 
New York, N. Y. 


Brown Air-Operated Controllers 


The Brown Instrument Co., 4496 Wayne 
Ave., Philadelphia, Pa., has just published 
a new folder on Air-Operated Controllers. 
The adaptability of Brown Air-Operated 
Controllers to the varied control require- 
ments of industrial processing is demon- 
strated in a representative list of fifty appli- 
cations. Several interesting installations are 
illustrated. 


Poole Flexible Couplings 


Poole Foundry & Machine Co., Woodberry, 
Baltimore, Md., has just announced an out. 
standing piece "of trade literature devoted 
exclusively to flexible shaft couplings. It 
tells of their value and many advantages and 
embodies data, tables and information that 
has not yet been presented in catalogs of 
this nature. 


“Universal Unaflow”’ Engines 


Skinner Engine Company, Erie, Pa., have 
just issued a new catalog describing their hori- 
zontal “Universal Unaflow” Steam Engines. 
The unaflow principle is fully described, as well 
as the design and construction of the engines. 
Some typical installations are shown. 


COMING MEETINGS 
AND EXPOSITIONS 


For the next three months 


AUGUST 


9-12 American Institute of Electrical 
Engineers, Annual Pacific Coast 
Convention, Portland, Oregon. 

29- National Aeronautic Association, 

Sept. 7 3rd Annual Midwest Soaring Con- 
test, Frankfort, Mich. 


SEPTEMBER 


3-5 National Aeronautical Association, 
16th National Air Races, Cleveland, 
Ohio. 

5-9 American Chemical Society, Fall 
Meeting, Milwaukee, Wis. 

27-30 Association of Iron & Steel Engi- 
neers, Annual Convention and Iron 


and Steel Exposition, Cleveland, 
Ohio. 

OCTOBER 

5-7 The American Society of Mechani- 
cal Engineers, Fall Meeting, Provi- 
dence, R. I. 

10-12 American Gear Manufacturers 
Association, 21st Semi-Annual 


Meeting, Skytop, Pa. 

10-14 National Safety Council, Silver 
Jubilee Congress, Stevens Hotel, 
Chicago, 

Wk. of American Gas Association, Annual 

10th Convention, Atlantic City, N. J. 

12-14 American Society of Civil Engi- 
neers, Fall Meeting, Rochester, 
N. Y. 


Aerobatic 
Louis Air 


14-16 Second International 
Competition and St. 
Races, St. Louis, Mo. 

16-21 American Welding Society, Annual 
Meeting, Detroit, Mich. 

Wk. of American Society for Metals, 

17th Annual National Metal Congress, 
Detroit, Mich. 
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ENGINEERING SOCIETIES 
biblicere. LIBRARY 


phies, pam- 

phlets are Founder Societies 

indexed by AMERICAN SOCIETY OF CIVIL ENGINEERS 

stag clas- AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS 
sification, THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
subject, title AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 


and author 
erable cross Life would be simple, if all tat we wanted to know could be gleaned from a 


references few basic books. Since specific information is desired on highly specialized 
technical subjects, that gives the Engineering Societies Library its definite purpose. 
No one will ever need for individual use all of the books, periodicals and bibliog- 

Searches are raphies in the Library, but what one does want is specific information on some 

made in @ room definite topic at times. Some of th i highl ifi 

ieeeeby tree p es. ¢ of these requirements are so highly specific as to 

main reading Make necessary searches to secure the right answer for specific interests. 

room 


Within the shelves of the Library are the collective memory of engineers, their 
experiments, their developments, their theory, their practices, their success, 
their failures. The Library is proud of its work and its record of service. 


You should know about the Engineering Societies Library and some of the 
things that it can do for you—Searches, Translations, Photo Prints, Lending 
Books. Searches may cover any conceivable angle—history, design, development, 
patents, production. Translations from any book or periodical on file. 
Photo Prints of pages or complete chapters or articles, illustrations, 
charts, tables. Lending Books on a general or specific subject excepting 
only those that are basic reference books and those that are valued be- 
cause of rarity, or antiquity, or are irreplaceable. This Library Service is 
yours for a nominal charge and may be had by mail, telephone and in 
person. The Library is maintained to serve the members of the Founder 
Societies and will do everything it can to help them. 


Located in the Engineering Societies Building 
een gaa 29 West 39th Street, New York, N. Y. 


Building 


Periodicals are arranged 
alphabetically by names of 
publications 


150,000 volumes arranged 
for ready reference in well 
lighted bays and tiers 


Long tables placed in spacious 
bays make comfortable 
reading rooms 


Aucust, 1938 - 21 


i 
bes 
ire 
at 
* 
S. 
| 
MecuanicaL ENGINEERING 


LP tor, 
Sy 


€ 


were 
ADVERTISING 


22 - Aucust, 1938 


That's just one of the talks to be delivered 
anonymously by a masked speaker that will 
set every man thinking at the Annual Con- 
ference of National Industrial Advertisers 
Association in Cleveland, September 21-23. 
A second masked speaker will tell what he 
would do if he were a publication repre- 
sentative. 


We're not going to tell you much here—just 
highlight the program enough to make your 
mouth water and your brain tingle. 

T. M. Girdler, Chairman, Republic Steel Corp- 
oration, is scheduled for the opening address 
and when “T. M.” talks he says something. 


J. H. McGraw, Jr. will talk on “What I Would 
Do Now If I Were An Industrial Advertising 
Manager.” 


The new Publisher's Statement will receive 
full discussion. 


Clinic sessions, so popular last year, will 
again cover a wide range of interesting sub- 
jects. Two half-day sessions instead of one. 


A general conference session will cover such 
subjects as "Preparing the Plan”, “How to 
Gather Usable Material”, “Copy Technique”, 
“How to Sell Management”, “Co-ordinating 


Sales and Advertising” and “How and Why 
to Use an Industrial Agency.” 


Another session will deal with “Problems of 
the Small Advertiser”, “Production Prob- 
lems”, “Public Relations’—and there are 
many others. 


If I were an Advertising Manager, I certainly 
would start now to make plans to attend the 
16th N. I. A. A. Conference even if I had to 
hitch-hike to Cleveland. And I would send in 
my advance registration now to—Ed. Bossart, 
Bailey Meter Company, Ivanhoe Road, 
Cleveland, Ohio. 


100 EAST OHIO STREET 


NATIONAL INDUSTRIAL ADVERTISERS 


IF I EMPLOYED AN ADVERTISING 
MANAGER-! would make certain that he at- 
tended this Conference, because changing times 
and markets demand a changed viewpoint—a 
new viewpoint that can be obtained only by 
hearing discussions by men whose experience 
is up-to-the-minute—right up to September 21st. 


CHICAGO. ILLINOIS 


MECHANICAL ENGINEERING 
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